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Wiretess TevecrapH LITIGATION. 


Elsewhere we print an abstract of the recent opinion of Judge 
‘Townsend in an important suit involving the fundamental Marconi 
patent on wireless telegraphy. The opinion appears to be far from 
settling definitely the status of the patent, which will probably be 
the subject of much further litigation. Leaving aside one of the 
claims in suit, consideration of which was summarily dismissed on 
the ground that it covered a principle not employed in the system 
of the defendant, the opinion deals with the use of an insulated aerial 
conductor, and with the receptive device. The important first claim 
of the patent covering every form of imperfect contact device was 
declared invalid on the ground that it is a new broad claim introduced 
into the reissued patent, which covers every imperfect form of con- 
tact in every possible kind of system for producing signals by means 
of Hertzian oscillation, and which if allowed would apparently cover 
the prior devices of Lodge and Popoff. .Two other claims of the 
patent were declared not to be infringed: bn the ground that the re- 
ceptive device covered was not’ that employed by the defendant. 
Finally, two of the gaims of the Marconi patent covering broadly 
the use of ansinsulated aerial conductor were sustained. The court 


nfter discussing at length the interpretation of the term “insulated” as 


may be given to this term the decision of the question of infringe 
ment rests upon the fact that the Marconi invention in suit is a 
primary invention, and as such is entitled to a broad range in order 
to prevent the appropriation of the substance of the invention by a 
mere change in form accomplishing a mere change in degree. While 
the strength of the Marconi patent is thus curtailed in so far as it is 
held not to cover all forms of imperfect contact devices, the decision 
that it does cover the aerial conductor in the form employed in wire- 
less telegraphy is of great importance. Moreover, the language of 
the court is decidedly in favor of Marconi as the inventor of wireless 
telegraphy as a system, and in this connection it is probable that 
claims 3 and 5 of the Marconi patent will figure in future litigation 


in a broader sense than in the present case. 


— _-—— — a — 


Tue Testinc or Large Dynamo Macuines. 


One of the most important guarantees made by the builder of a 
dynamo machine is that its temperature elevation under continuous 
load shall not exceed a certain amount, say 40° C. It is very im- 
portant that this guarantee may be subjected to trial at the time of 
purchase. In a small machine of, say, 100-kw capacity or less, this 
trial presents no great difficulty. The load is relatively small and the 
time required for the machine to approach its final temperature ele- 
vation within a reasonably close approximation, is only a few hours. 
When, however, the machine is large, say of 1,000 kw capacity or 
more, it becomes usually quite impracticable to supply the required 
load for the test in the factory, especially as the time during which 
the machine climbs up to its final temperature elevation is much 
longer. It becomes necessary to establish some convenient arbitrary 
method of testing for temperature elevation that shall not involve 
the waste of large amounts of energy. The heating of a dynamo 
is due to the liberation within it, under load, of say 5 per cent. of 
the power passing through it. It is necessary in practice to make 
the test by the direct application of the said 5 per cent., and to save 


the 95 per cent, 
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Various plans are in vogue for this purpose. .One is to ascertain, 
partly by observation and partly by computation, the total amount of 


_power that will be expended in the machine as heat under full load 


conditions, and then to operate the machine at full speed, but on 
open circuit with over-excited field and with all of the required power 
expended in core loss. This gives an approximation to the required 
thermal condition, but the approximation is necessarily only imper- 
fect. The heat is distributed wholly in the iron instead of partly in 
the iron of the armature and partly in the copper; so that the final 
temperature distribution will not be the same in the two cases. More- 
over, the field magnets will be unduly heated. Nevertheless, the 
method gives satisfactory results in practice, when guided by experi- 
ence derived from the actual full loading of similar machines in 
central stations. Messrs. Hobart and Punga offer a new method of 
making the test in their article on page 759. Instead of maintaining 
a steady testing regime, they test the machine on short-circuit and 
on open-circuit alternately. During the short-circuit periods they 
send excessive current and energy into the armature copper with 
very weak field excitation. During the open-circuit periods they 
send excessive energy into the field magnet circuits with over excita- 
tion. The cycle of operation is made 15 minutes, and the average 
power thus expended in the machine is made equal to that steadily 
wasted during the full-load operation. Of course, the thermal con- 
ditions of double or treble current strength with intermissions, are 
not the same as those of steady normal current strength. Never- 
theless, the difference between them is probably insignificant in the 
case of very large machines, and in any case it is probably less than 
in other forms of test. The method appears to be very practicable, 
and it would be very interesting to have it thoroughly tested and re- 


ported upon. 





Temperature Rise iN ErvectricAL MAcHINERY. 

The Digest refers to a discussion following a recent presentation 
before the British Institution of Electrical Sciences of papers by 
Rayner and Goldschmidt dealing with temperature tests of insulating 
materials and the rating of electrical machinery. The experiments re- 
ported served to show that in general the properties of the materials 
were somewhat improved by being heated up to 75° C., and that at 
the temperature of 100° C. in many cases the dielectric strength of 
the various materials improved, and the mechanical strength was 
not seriously impaired. When temperatures of about 125° C. were 


reached, however, weaknesses began to show themselves. 





Although the constants connecting the magnetic density and 
frequency with hysteresis and eddy losses in iron are known with 
a sufficient degree of accuracy, and the relation between current 
density and energy losses in copper has been determined with mathe- 
matical exactness, so that the losses under the conditions of service 
may be predetermined with a probable error of reasonably small 
value, the designer must yet resort to cut-and-try methods for ascer- 
taining the rise in temperature necessary to cause the power repre- 
senting the losses to be given forth to the surrounding air. It is 
evident that, although the losses occur throughout the whole mass of 
the iron and copper, the dissipation of energy can take place only at 
the surface of the various materials, so that within*the materials 
themselves, after stable conditions have been reached, a certain tem- 
perature gradient must exist between the outer and inner sections of 
both the active materials and the inactive insulating or covering sub- 
While copper is an exceptionally good thermal conductor, 


stances. 
and iron transmits heat readily, all known electrical insulating ma- 


terials are very poor thermal conductors, and even air, when not in 
motion, is a fairly good thermal insulator. While theoretical 
considerations indicate that with a given machine under con- 
stant conditions as to speed, the resultant temperature rise in any 
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certain part would vary directly with the losses in the machine, and 
that the final temperature would be approached asymtotically by an 
exponential law, as the experiments fully verify, it would seem that 
the constants of the curve representing the rise could be determined 
only experimentally. Just what effect a change in the color of the 
paint used upon the machine has upon the constants has not been 
brought out, but it would seem to be worthy of consideration. In 
view of the large number of the factors which enter into the deter- 
mination of the value of the constants, it is not surprising to find con- 
siderable discrepancy between values ascertained by different inves- 
tigators and employed by various designers, but the fact that a ratio 
of four to one exists between the constants as accepted at the present 
day, when modern machines differ so little in mechanical form, would 
lead one to believe that much valuable information is yet to be ob- 
tained through systematic experimentation. 





THe Sur or an Inpuction Moron. 

Induction motors, as is well known, operate by virtue of their slip. 
They try to maintain synchronous speed with the rotating magnetic 
field developed in their souls, but they fall away from grace. The 
degree of backsliding under full load is a measure of their imper- 
fection. A perfect induction motor would show inappreciable devia- 
tion from the strict regime of rectitude and synchronism. Never- 
theless, the recalcitrant tendency of the rotor, from a different point 
of view, is the source of the motor’s power. An induction motor, as 
actually constructed, if kept from slipping, and maintained at syn- 
chronism, would be rendered almost devoid of torque, so that it could 
not carry a load. From this standpoint the imperfection of the motor 
is the source of its power. Although induction motors are guilty of 
slipping under load, yet the slip is relatively so small that it is often 
difficult to measure. A very large induction motor may only drop in 
speed about half of one per cent between no load and full load. 
Even a one-horse-power motor, which is a small motor, may only slip 


five per cent at full load. 





It is not easy to measure such small changes of speed with pre- 
cision, as the article by Mr. B. F. Bailey, on page 756, points out. 
Several methods are used for making the measurement in practice. 
One of these is to operate an alternating-current arc lamp from 
the same circuit as that to which the induction motor is connected. 
The rotor is furnished with a disc, pulley or similar device mounted 
on its shaft and rotating with the same. A suitable mark or index is 
painted on the said disc or pulley. At speed this revolving mark is 
indistinguishable by daylight, or by direct-current arc light. The 
alternating-current arc, however, illumines the mark in synchronism 
with the rotating magnetic field. If the rotor were to run in syn- 
chronism, the mark would appear by this light as though fixed in 
space. Under the actual conditions of slip, the mark appears slowly 
to revolve about the rotor shaft with the angular velocity of the slip. 
This angular velocity is readily measured with the aid of a stop 
watch. Hence the slip may be readily determined at any load. A 
second method consists in the use of an ammeter inserted in a sec- 
ondary circuit of the motor. This method is mentioned in Mr. 
Bailey’s article. It is often impracticable, owing to structural con- 
ditions forbidding access with an ammeter to secondary circuits when 


the motor is running. 


The method described in the article is a convenient reversal of 
the ondograph principle. In the Hospitalier ondograph a paper-cov- 
ered recording cylinder is driven at a convenient speed by a little 
synchronous motor operated from the circuit whose current wave 
form is to be investigated. A small commutator, also driven by the 
synchronous motor, alternately connects a condenser with the mains 
for a brief interval and then discharges the same through a measur- 
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ing instrument of the D’Arsonval type, armed with a long pointer 
and pen. The pen rests on the surface of the recording cylinder. If 
the commutator were driven in synchronism with the circuit, i. e., 
made its contacts at the same phase of the synchronous motor arma- 
ture, the voltage applied to the condenser would be always of 
the same phase and would retain the same value, so that the pen 
would trace a straight line on the cylinder record sheet. A small 
definite slip (usually 1/1oth of 1 per cent.) is, however, mechanically 
given to the commutator, so that each successive contact is made 
further back on the voltage wave by the same small time interval, 
and after 1,000 cycles have passed, the pen will have drawn a com- 
plete wave form on the record sheet. In the method of Mr. Bailey’s 
article the slip instead of being invariably assigned mechanically is 
the unknown quantity to be measured. The commutator, which then 
needs only to be a simple contact-maker, is driven by the rotor and 
connects a pair of primary mains through a voltmeter. The volt- 
meter reading will go through cycles at the speed of the slip and then 
may be readily counted off by the stop watch. It is interesting to 
observe that when the slip is plotted in terms of the output, its graph 
is nearly a straight line. This line does not start through the origin, 
because the motor necessarily possesses friction; but if the line be 
extended to cut the base the amount of this friction may be closely 
estimated. In the case of the figure of Mr. Bailey’s article, it would 
seem that the friction of the 5-hp motor tested was approximately 
0.4 hp, or 0.3 kw. The method set forth in the article should be 


useful in practice. 


—__________qg_____ ——— 


Tue Titanium Arc. 

We publish this week an interesting account of experiments with 
metallic arcs by Mr. Ladoff. Our readers have doubtless kept track 
for several years of the various attempts to secure flaming arcs of 
unusual luminosity both here and abroad, but they have been more 
or less involved in mystery, and while very remarkable efficiency 
has been obtained at times, the commercial results have not yet 
been strikingly conclusive. The broad principle of such arcs, elimi- 
nating a minute study of the supposed electrical actions and a good 
deal of befogging verbiage, is very simple indeed. The ordinary 
open direct-current arc with carbon terminals gives light in virtue 
of raising the carbon at the arc, and particularly in the crater, to 
enormously brilliant incandescence. The light comes from an in- 
candescent solid body just as it does in a glow lamp, but much en- 
ergy is concentrated in a very small space, and the temperature is 
forced to a point far above anything that a filament can endure. The 
higher the current density at the carbon tips, i. ¢., the greater the 
concentration of energy, the higher the temperature and the better 
the efficiency. In every case, however, the arc gives a continuous 
spectrum so far as the real source of light is concerned, and neces- 
sarily gives out much radiant energy that is not useful for illumi- 
nation. In the alternating arc the dense concentration of energy in 
the crater is absent and the efficiency is reduced, since -the propor- 
tion of the total energy appears as useful light increases with the 
temperature. The enclosed arc presents a similar state of affairs, but 
with this important modification: that relatively more light is then 
given by the arc itself, 7. e., the stream of incandescent material 
between the poles. The efficiency, however, remains rather low. 





Now, in the so-called flaming arcs the terminals are made of ma- 
terials more volatile than carbon, which give a large volume of lumi- 
nous vapor and, incidentally, of incandescent particles streaming be- 
tween the poles. The vapor, whatever it may be, gives no longer 
the continuous spectrum of a heated solid, but the line spectrum of 
a heated gas. The light in the former case increases with the tem- 
perature, but the distribution of energy in the spectrum does not 
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change rapidly, while in the latter case it is possible to get in the 
discontinuous spectrum a relatively large amount of radiation in the 
form of useful light, which varies with the spectrum of the sub- 
stance. Incidentally, there is some continuous spectrum from incan- 
descent. particles at the enormous temperature of the arc. In the 
flaming arc the thing is accomplished which various experimenters 
have been trying to reach in work with vacuum tubes, namely, the 
production of vividly luminous vapor giving a spectrum which, in 
virtue of its being discontinuous, does not necessitate a vast amount 
of wasted work in the production of radiations useless for illumi- 
nation. The result has been the production of arcs of immense ef- 
ficiency giving two or three candle-power per watt. The gain in 
efficiency is, unfortunately, accompanied by the inconvenience of a 
considerable volume of smoke resulting from the oxidation of the 
free vapor or from particles of oxide thrown off from the electrodes. 
This solid matter ceases to be useful by -incandescence when it leaves 
the arc and causes a troublesome deposit about the lamp. It is 
probably impossible entirely to get rid of this while retaining the 
advantages of the flaming arc, but proper choice of material may 
greatly reduce it. The complete action in such an arc is compli- 
cated by many things, but the desideratum would be a metal giving 
a very large proportion of radiation in the visible part of the spec- 
trum with the minimum amount of material. Probably a substance 
spectroscopically good and producing a gaseous oxide like carbon 


is hardly even to be hoped for. 





In Mr. Ladoff’s experiments he seems to have made a material 
gain by reducing the oxide, chiefly titanium oxide, in his electrodes 
so as to produce a substantially metallic electrode. The reason is 
not far to seek, since the luminous vapor comes from the metal 
itself, and if its oxide is fed to the arc, energy must be supplied in 
the are for breaking up that oxide, only to be reformed again when 
the air gets at it in the borders of the arc. The elimination of this 
useless work naturally leads to increased efficiency, apart from all 
other contributing causes. Of the actual tests reported we should 
like to know more. The results are startlingly good so far as ef- 
ficiency is concerned, and we wish they had been given in complete 
form without the elimination of “abnormal” measurements for any 
reason whatever. Sometimes more valuable information is obtain- 
able from abnormal results than from those apparently more reliable. 
There are several curious phenomena that need elucidation in the 
behavior of this arc, particularly the extraordinary differences ap- 
parently due to relatively small change in composition and to 
change of polarity. To examine these one must go into the details 
further than has yet been done. Suffice it to say that when ferro- 
titanium is provided as the negative electrode, or is used for both 
electrodes, the arc produced is enormously brilliant, of a good white 
color, better defined than the ordinary flaming arc from more vola- 
tile materials, and wonderfully efficient—running up to nearly 
three candle-power per watt. This much can be said with certainty, 
that this and other arcs of the “flaming” type are working along 
the only line that gives much hope of very high efficiency—the pro- 
duction of light from gaseous radiants—which give therefore a 
spectrum that is discontinuous and hence not necessarily limited in 
efficiency by the temperature alone. The practical objections to 
such ares are in the main those due to the smudge they raise. How- 
ever, at the efficiency known to be attainable along these lines it 
will probably pay to go to considerable trouble in taking care of 
this difficulty. To be sure, there is small chance of enclosing flam- 
ing ares, but far too much efficiency is gained to be offset by the 
often exaggerated objections to open arcs. It will take a deal of 
experimentation to get the new arc in first-class commercial shape, 
but considerable has been done already, and we welcome every new 
attempt as a possible aid in the solution of a troublesome problem. 
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Wireless Telegraph Litigation. 
On April 11 Judge Townsend handed down an opinion in a suit 
"involving the validity of the reissue of the fundamental Marconi 
patent. The original patent was issued July 13, 1897, and the reissued 
patent is dated June 4, 1901. The defendant in the suit was the De 
Forest Wireless Telegraph Company, the complainant being the Mar- 
coni Wireless Telegraph Company of America. The opinion is un- 
usually long and discusses almost every phase of the art of wireless 
telegraphy. Of the 56 claims in the Marconi patent, those in conten- 
tion were claims I, 3, 5, 8, 10 and 24. 

The first part of the opinion discusses the general principles of 
wireless telegraphy, quotations being given at length from the de- 
scriptions in the patents of Marconi and De Forest. It was held that 
the material differences between the De Forest system and that of the 
Marconi patents, barring the question relating to elevated conductors, 
are found in the different construction and operation of the receiving 
devices, and these two devices are then described in detail. 

The main point of the decision relates to the receiving conductor, 
and in this connection there is considered the work in wireless trans- 
mission of Dolbear, Edison and Kitsee and the publications of 
Crookes, Lodge and Popoff. The general conclusion is that if the 
patent is examined in the light of the facts brought forth in this ex- 
amination, every element of the claims now in suit is taken from the 
prior art. The “signaling” and “receiving” instruments are common 
to the various apparatus from Dolbear, in 1882, to Popoff, in 1895; 
the Morse key is specifically referred to by Dolbear, Edison and 
Kitsee, ard is suggested by Lodge; the spark-gap, invented by Hertz, 
for producing the Hertzian oscillations, is found in Lodge and 
Popoff; the 1891 Branley coherer, an imperfect electrical contact 
comprising a tube of filings, and its operation by means of a tapper, 
are elaborately explained in Lodge’s lecture and utilized by Popo 
in his experiments, and choking coils are illustrated and described 
by Popoff. The insulated conductors described and shown as com- 
prising elevated plates suspended on wires were shown in Dolbear, 
Edison and Kitsee. 

As to the argument of the counsel for the defendant that the said 
prior disclosures and the imperfect operation of Marconi’s apparatus 
prior to 188 or 1899, when he introduced various improvements, 
deprived the original patent of all claim of novelty except for spe- 
cific improvements on various parts of prior existing complete sys- 
tems, the court held that this contention is not well founded, and 
that the facts stated serve to support the claim for Marconi of a high 
exercise of inventive ability. No prior existing system was complete, 
or had been shown or conceived to be commercially operative. A 
sufficient answer to the attempts to belittle Marconi’s great invention 
is that with the whole scientific world awakened by the disclosures 
of Hertz in 1887 to the new and undeveloped possibilities of electric 
waves, nine years elapsed without a single practical or commercially 
successful result, and that Marconi was the first to describe and the 
first to achieve the transmission of defined intelligible signals by 
means of the Hertzian waves. The exact contribution of Marconi 
to the art of spark telegraphy may be stated as follows: Maxwell 
and Crookes promulgated the theory of electrical oscillations by 
means of a disruptive discharge; Hertz produced these oscillations 
and described their characteristics; Lodge and Popoff devised ap- 
paratus limited to lecture or local experiments or to some imprac- 
ticable purposes as the observation of thunderstorms. Marconi dis- 
covered the possibility of making these disclosures available by trans- 
forming these oscillations into definite signals and, availing himself 
of the means then at hand, combined the abandoned and laboratory 
apparatus and by successive experiments reorganized and adapted 
and developed them into a complete system capable of commercially 
utilizing his discovery. If a later inventor, by the exercise of a 
discriminating faculty, detects and distinguishes the difficulties, and 
estimates their proportions and breaks down the barrier, or bridges 
the interval, or stretches beyond the limitation, by an instrumentality 
which, in the very facts of its construction and operation, and by the 
adaptation of its mechanism to the end sought, suggests original and 
creative design, then, by his contribution of the essential idea in tan- 
gible shape, he has invented a new instrumentality, and his monopoly 
should be sustained. 

A considerable portion of the opinion is devoted to the discussion 
of insulated conductors, this term applying to the aerial wire. The 
court held that the weight of argument seems to favor the conten- 
tion of the complainant that the insulation intended by the patentee 
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was the insulation at the top—the effect of insulation to prevent the 
oscillations from passing off without operating the transmitting and 
receiving devices. In the case at bar the functions of the two de- 
vices are identical. The original way of transforming the function 
in Marconi was substantially that of the later way, which is that 
employed by the defendant. The difference in insulation was not 
a different way of performance, but an enlargement of scope and 
increase in the distance of transmission by a greater use of the 
property of the earth as capacity by means of a continuous physical 
connection. The Marconi conductors should not be limited to the 
metallic plates at the top of the vertical wires, but should be con- 
strued to cover the wires alone. 

But whatever interpretation of the term “insulated” be adopted, 
the decision of the question of infringement rests upon the fact thar 
the Marconi invention in suit is a primary invention, and as such is 
entitled to a broader range of equivalents, so as to prevent the appro- 
priation of the substance of the invention by a mere change in force 
accomplishing a mere change in degree. 

Discussing the Marconi and De Forest receiving devices, it is 
stated that the defendant’s liquid circuit closer or detector could not 
be used in the Marconi system, being a newly discovered combina- 
tion in a newly evolved class of detectors and covered by its patents. 
While the defendant’s detector is not the equivalent of the “tube 
containing metallic powder,” of claims 8 and 10, it is equivalent of 
the imperfect electrical contact of claims 1, 3 and 5, because it utilizes 
means identical in function and substantially identical in method with 
those first employed by Marconi in his primary invention. As to 
claim 24, covering a tuned conductor, there is no evidence that the 
defendant uses any tuned conductor and therefore he does not in- 
.fringe this claim. 

As to claim 1 of the Marconi patent, this is stated to be a new 
broad claim introduced into the reissued patent which in terms covers 
every imperfect form of contact in every possible kind of system for 
producing signals by means of Hertzian oscillations. In view of the 
limitations imposed upen the Marconi coherer by the disclosures of 
Branley, Popoff and Lodge, such a generic claim, much broader than 
those for the original patent for which it seems to have been sub- 
stituted, should not be permitted when the effect would be to enlarge 
the scope of the original invention. In the original patent Marconi 
limited most of his claim to a combination in the receiver for elec- 
trical oscillations, of his coherer, consisting of a tube and powder 
and means for shaking the powder. But inasmuch as this had been 
disclosed by prior publications, he applied for the reissue and now 
by claim 1 has attempted to cover not merely the coherer of his 
former claims or any such coherer in a receiver, or a coherer with 
means for shaking the powder therein, but every form of imperfect 
contact device previously disclosed by others or which might there- 
after be discovered, whenever combined with any electrical signaling 
apparatus using Hertzian oscillations. This claim, if allowed, will 
apparently cover the prior devices of Lodge and Popoff, the latter of 
which is a claim to have necessitated the disclaimer and reissue. 

The court ordered a decree entered dismissing the bill as to claims 
1, 8, 10 and 24 and for an injunction and accounting as to claims 3 
and 5, the complainant to recover one-half of its costs. 

Both the Marconi and the De Forest Wireless Telegraph Com- 
panies have issued statements as to the bearing of the above decision. 
The former claims that the decision is a sweeping victory for the Mar- 
coni system and the American Marconi Company, and that it amounts 
to a complete command of the wireless situation by the system in- 
vented by Marconi, Judge Townsend having held that the important 
claims covering the use of aerial conductors and grounded connec- 
tions, combined with the imperfect electrical contact of the receiving 
device, were good and valid in law, these claims being 3 and 5 of 
the patent. 

The De Forest Company also claims a victory, particularly as to 
the invalidation of claim 1 of the Marconi patent; if this claim had 
been sustained so that the “imperfect electrical contact” included all 
oscillation detectors, then it would absolutely dominate and control 
the use of Hertzian waves for the communication of intelligence. It 
is held that under this decision any one is free in this country to 
use a sending station, including any producer of Hertzian oscillations 
and any signaling systems such as telephone key, a receiving station, 
including an imperfect contact or any other oscillation detector, and 
a circuit through the contact, and a receiving instrument such as the 
Morse recorder or telephone in the circuit to the contact, provided he 
does not infringe any valid claim or other patents of any one or any 
of the other claims of the Marconi reissued patent. As to the claims 
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3 and 5 that were sustained, it is stated that the second is precisely 
like claim 3 except that it includes the choking coil, which is now 
seldom if ever used. Claim 3 covers merely the simple original sys- 
tem of Marconi with the antennz insulated at the top; therefore, 
systems which employ antenne not insulated at the top do not in- 
fringe the claim. Since this claim is expressly limited to earth con- 
nection and antennz connected to the ends of the spark producer and 
imperfect contact, it is claimed that those systems do not infringe 
in which the earth connection and antenne are connected in other 
ways at the sending and receiving station, and that those systems do 
not infringe which do not employ an earth connection at each station. 
Moreover, since the claim is limited to an “imperfect electrical con- 
tact,” such as a coherer, those systems do not infringe which employ 
a polariphone or magnetic detector, or any other of the oscillation 
detectors developed or to be developed of the non-imperfect contact 
type. As to the claims declared invalid, claims 8 and 10 were de- 
cided not to be infringed by the De Forest system, being limited to 
coherers containing metallic powder. As to claim 24, which was also 
held not to be infringed, this is claimed to be as broad a claim as 
could possibly be drawn on the Marconi system. 





Mr. Edison Guest of Magnetic Club. 


Mr. Thomas A. Edison was the guest of honor at the dinner of 
the Magnetic Club held at the Hotel Astor, New York, Thursday 
evening of last week, and he seemed to derive much pleasure in meet- 
ing so many former associates of his telegraph days. About 250 
members and guests were present to do honor to the guest, and the 
affair was undoubtedly the most enjoyable and successful ever held 
by the club. Among those present besides Mr. Edison were Mr. 
I. P. Fish, president of the American Telephone & Telegraph Com- 
pany; U. N. Bethell, vice-president and general manager of the New 
York Telephone Company; Clarence W. Mackay, president of the 
Postal Telegraph-Cable Company; Col. R. C. Clowry, president and 
general manager of the Western Union Telegraph Company; J. C. 
Barclay, assistant general manager and electrical engineer of the 
same company; Mr. P. V. DeGraw, fourth assistant postmaster- 
general (a former telegrapher); Frank J. Sprague, Colonel A. B. 
Chandler, of the Postal Telegraph-Cable Company; Walter P. Phil- 
lips, of the Columbia Phonograph Company; F. W. Jones, electrical 
engineer of the Postal Telegraph Company; M. M. Davis, assistant 
electrical engineer of the same company; Ralph W. Pope, secretary, 
and George A. Hamilton, treasurer, of the American Institute of 
Electrical Engineers; William Mager, Jr., Mr. H. D. Estabrook, 
solicitor for the Western Union Telegraph Company; John R. Van 
Wormer, vice-president of the Lincoln Safe Deposit Company; W. 
D. Baldwin, president of the Otis Elevator Company; Professor A. 
S. McAllister, C. P. Bruch, W. H. Baker and E. C. Platt, of the 
Postal Telegraph Company; E. G. Willyoung, W. L. Candee, George 
T. Manson, Belvidere Brooks and Charles A. Benton. 

An excellent dinner was served, during which instrumental and 
vocal music was rendered. At the conclusion of the dinner Colonel 
Chandler, president of the club, welcomed the guest of the evening. 
In his address he alluded to Mr. Edison’s most prominent inventions, 
and as each one was named a practical demonstration of the ap- 
paratus referred to was introduced by way of emphasis. “I desire,” 
said Colonel Chandler, “to call attention to the most noteworthy 
achievements of this great old telegrapher. First, I shall mention 
the quadruplex”—suddenly the clicking and ticking of snapper 
sounders was heard, in simulation of the quadruplex, Mr. Edison’s 
first and a vocalist sang to the tune of 
“Grand father’s of telegraph achievements 


invention, 
Clock” a_ story 


noteworthy 
many 
years ago. 

Colonel Chandler, continuing his remarks, said: “I think that the 
telephone should be mentioned next.” This was the signal for the 
ringing of telephone bells and a chorus of hellos, and the party 
sang with much enthusiasm a stanza of “Hello, My Baby.” The 
phonograph was next mentioned, and then from one of these in- 
struments came the lively air of a brass band. “But the greatest 
of all,” continued the speaker, “was electric lighting.” At that mo- 
ment all of the electric lights in the room were turned out, leaving 
only the pink-shaded candles on the tables for illumination. In this 


dim light the party sang, “It was just like this in the olden days, 
when we studied hard by candle light,” the tune being from the 
“Yankee Consul.” 
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Colonel Chandler finished his speech by complimenting Mr. Edi- 
son upon his recovery from a recent serious fllness, and the members 
drank a quiet toast to the guest of honor and cheered him en- 
thusiastically, which brought Mr. Edison to his feet to bow thanks. 

President Fish, of the Bell Telephone Company, was then called 
upon to make some remarks. “Mr. Edison’s greatest invention,” he 
said, “was never patented. I doubt if there are half a dozen people 
who know what it is. The fact that Mr. Edison is the inventor has 
never been disclosed to the world even. You see, years ago, when 
the telephone first came into use, people used to ring a bell, and 
then say ponderously over the wire, ‘Are you there? Are you 
ready to talk?’ Well, Mr. Edison did away with that awkward, 
un-American way of doing things. He caught up a receiver one 
day and yelled into the transmitter one word, a most satisfactory, 
capable, soul-satisfying word—‘Hello!’ It has gone clear around 
the world. The Japs use it. It is heard in Turkey. Russia 
couldn’t do without it. Neither could Patagonia.” 

Mr. P. V. DeGraw gave a few reminiscences of the days thirty 
years ago, when Mr. Edison was working day and night to perfect 
the quadruplex. “Even some mighty smart men didn’t have much 
faith in Tom in those days,” he said, addressing Mr. Edison. “Do 
you remember the time you appeared before the House Committee 
on Patents to show the working of your phonograph apparatus? 
Maybe you recall that two of the distinguished persons who witnessed 
the test were “Sunset” Cox and Senator Beck. At any rate, after you 
had caused the new instrument to reproduce speech, Cox leaned 
over to Beck and said, ‘Well, Senator, what do you think of it, any- 


how?’ ‘Begorra,’ said Beck, ‘and sure I think he’s throwin’ his 


voice.’ ” 

Other addresses, interspersed by humorous recitations were deliv- 
ered by Messrs. Patrick F. Murphy, H. D. Estabrook and J. R. Van 
Wormer, and at 11 o’clock, singing “Auld Lang Syne,” the meeting 
was brought to a close. The menu cards bore an excellent portrait 


of Mr. Edison. 





Meeting of the American Electrochemical 
Society. 

The annual meeting of the American Electrochemical Society will 
be held in Boston, April 25, 26 and 27. The headquarters will be at 
the Hotel Lenox. On Tuesday, April 25, the meeting will be held 
in Lowell Building, Massachusetts Institute of Technology, at 9:30 
a.m. At 1 o’clock President Pritchett, of the Institute of Tech- 
nology, will hold a reception, which will be followed by a luncheon, 
and at 2 o’clock there will be am excursion to the General Elec- 
tric Company's plant at Lynn. At 8 p. m. the presidential address 
will be delivered, followed by a smoker at the Hotel Lenox. 

On Wednesday morning the meeting will be held at Peirce Hall; 
Harvard University, and at one o’clock President Eliot will hold a 
reception, followed by luncheon. After lunch a visit will be made 
to the Harvard buildings, or, instead, an excursion to the New Eng- 
land Gas & Electric Company at Everett. At 7:30 p. m. a banquet 
will be held at the Hotel Lenox. 

On Thursday both the morning and afternoon sessions will be held 
at the Lowell Building at the Institute of Technology. Following 
the afternoon session there will be an inspection of the Technology 
An excellent programme has been provided for the en- 
Following is a list to date 


buildings. 
tertainment of the ladies in the party. 
of the papers that will be read at the various meetings: 

“The Microstructure of Silicon and Silicon Alloys,” A. B. Albro; 
“The Rotating Diaphragm,” W. D. Bancroft; “Electrostatic Method 
for Separating and Concentrating Ores,” Lucien Ira Blake; “Notes 
on the Economic Temperature of Copper Refining Solutions,” C. F. 
3urgess; “Electrolytic Potential of Chromium,’ H. R. Cravath; 
“Treating Low-Grade Ore and Tailings by Electrolysis,” Ernest Fah- 
rig; “Reversible and Irreversible Polarization,” W. S. Franklin; “On 
Billitzer’s Method of Determining Absolute Potentials,’ H. M. 
Goodwin; “An Optical Method of Observing Diffusion in an Elec- 
trolyte,”’ C. Hamburchen; “An Electric Switch,” William S. Horry; 
“A Low-Voltage Standard Cell,” G. A. Hulett; “Specific Inductive 
Capacities,” L. Kahlenberg; “Some Experiments on the Reduction 
of Titaniferous Ores Into Steel and Titanate of Iron,” A. Lody- 
guine; “Experiments on the Reduction of Different Oxides of Lead 
by Electric Current,” A. Lodyguine; “Experiments on the Electro- 
deposition of Metals on Aluminum,” A. Lodyguine; “On the Heat 
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of Solution of Aluminum Bromide in Ethyl Bromide,” H. E. Patten; 
“The Interdependence of Atomic Weights and Electrochemical 
Equivalents,” A. Reuterdahl; “Conduction in Electrolytes,” J. W. 
Richards ; “On the Utilization of Blast Furnace Gases in Connection 
with Electric Smelting,” A. J. Rossi; “Electrodeposition of Silver,” 
R. C. Snowdon; “Adherence of Nickel to Nickel,” R. C. Snowdon; 
“A Diaphragm Cell for Electrolysis of Brine,” C. P. Townsend; 
“Mercury Arc,” E. Weintraub; “Electric Arcs,” W. R. Whitney; 
“Colloids,” W. R. Whitney; “The Aluminum Electrolytic Condeén- 
ser,” C. J. Zimmerman; “Metallic Thorium,” Charles Baskerville and 
Fritz Zerban. 


2 SS 
> 





Legislative Lighting Investigation in New 
York City. 





The Legislative Committee investigating the gas and electric light 
situation in New York City has devoted most of its time since the 
last report in these columns to the gas part of its programme. At 
the meeting of last Thursday Mr. Arthur Williams, of the New 
York Edison Company, corrected some of the figures he had given 
at previous sessions. The average cost per kw-hour for current 
supplied to city buildings was 11.25 cents instead of 11.36 cents. 
He stated that if the average hours in use were taken into considera- 
tion, current in bulk would cost the city 30 per cent more than it 
does now, the average number of hours of service in the city build- 
ings being very low. In reply to a question as to whether the com- 
pany had a single customer who used approximately the same 
amount of current furnished to the city buildings, Mr. Williams re- 
plied that there was such a customer, and in answer to a further 
inquiry he stated that the rate to this customer was 3 cents per kw- 
hour. Many things, however, which the city got, including lamps, 
were excluded in this case. Mr. John H. Cahill, secretary of the 
Empire City Subway Company and of the New York Telephone 
Company, stated that the Empire Company pays the Edison Com- 
pany for construction work in stocks and bonds of the former cor- 
poration, issued at par. The Empire Company pays the Edison 
Company $200 a year per mile for maintenance of ducts. Since 1892 
the Empire Company has paid to the Edison Company and te its 
successor, the New York Edison Company, $503,000 for main- 
tenance, $388,609 in dividends, and $576,800 for interest. The 
amount of rentals received in the same period from these com- 
panies was $2,300,651. Auditor Edwards, of the New York Edi- 
son Company, testified that the net value of the properties of that 
company, not including good will, was $27,000,000. Against this 
there had been issued $32,000,000 in bonds and $45,000,000 in stock. 

On Friday the lighting situation in Brooklyn was taken up. 
Treasurer Whitely, of the United Electric Light & Power Com- 
pany, stated that the amount written off for depreciation is now 
1 cent per kw-hour, the same as the amount allowed by the New 
York Edison Company. This brought the average cost per kw- 
hour sold up to 5.72 cents. The consolidation with the United 
States Illuminating Company took place in 1902. At the meeting 
on Saturday Mr. Arthur W. Stanford, assistant treasurer of the 
Brooklyn Union Gas Company, stated that his company does no 
electric lighting, and holds no stock in the electric lighting com- 
pany. On Sunday the committee made an inspection of the plant 
of the Consolidated Gas Company and the New York Edison Com- 
pany. On Monday Colonel Robert Grier Munroe, who was Com- 
missioner of Water Supply, Gas and Electricity under Mayor Low, 
was examined. In answer to the question as to the basis of his 
charge that the rates to the city for gas and electric arc was too 
high, he admitted that this was largely a matter of opinion not 
founded upon investigation of cost. When discrepancies were 
pointed out in a list which he had published giving the cost of light- 
ing in other cities, he admitted the incorrectness of some of the 
figures, and said that he had relied largely on subordinates in 
compiling the data. 





Lectures at Brooklyn Polytechnic. 

The fourth of Dr. F. A. C. Perrine’s eight evening lectures on 
electrical power transmission was given at the Brooklyn Polytechnic 
Institute on Thursday, April 13, the subject for the evening being 
“Electrical Machinery Adapted to Long-Distance Power Transmis- 
The lecturer showed that while in theory all electrical ma- 


sion.” 
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chines are made for the transmission of power, the voltage limita- 
tion imposed by the commutator makes direct-current machinery 
unavailable on long-distance transmission systems. Dr. Perrine 
then took up in detail the various forms of high-tension, constant-po- 
tential, alternating-current machinery that have been developed for 
hydro-electric work. He brought out the comparative merits and 
demerits of single-phase, two-phase and three-phase generators, and 
also discussed the mechanical features of such machines, saying that 
so far as:speeds are concerned, it is cheaper to adapt the water- 
wheel for the special speed than to attempt to change the standard 
generator speed for a given size to meet that of the water-wheel. 
Of course, all hydro-electric machinery must be very substantially 
built and composed of more parts than customary in other installa- 
tions because of the distance from repair and supply centers and 
the difficulty of shipping heavy material over mountain roads. In 
speaking of transformers, Dr. Perrine said that water-cooled oil in- 
sulated transformers should be used above 30,000 volts, but that at 
lower voltages the air blast type would also be found satisfactory if 
well designed. The shell type transformers, he said, have practically 
displaced the core type for this service, on account of better inductive 
regulation, though the non-inductive regulation is about the same for 
each. The lecturer also discussed the comparative advantages and 
disavantages of induction and synchronous motors for this class of 
work, and devoted considerable attention to auxiliary apparatus, such 
as switches and lightning arresters. 





The Nernst Lamp. 





In a paper rcad by Mr. Murray C. Beebe before the Engineers’ 
Society of Western Pennsylvania, entitled “Notes on the Use of 
Rare Earths in Electric Illumination,” much interesting information 
is contained relating to the working of the rare earths and on the 
Nernst lamp. Referring to the mode of conduction in the Nernst 
glower, Mr. Beebe says it seems incredible that all of the current is 
carried by electrolytic means, for the current carried per unit of cross 
section is far greater than can easily be accounted for by our usual 
conceptions of electrolytic laws. For example, upon direct current 
and calculated by electrochemical equivalents, the entire glower 
would be decomposed into the constituent elements in a very few 
minutes. Doubtless electrolytic decomposition and recombination 
do take place, but the assumption that the current is all so carried 
seems unnecessary in view of what is known of the power of highly 
incandescent bodies to ionize air to render it conducting. The air 
in the neighborhood of a glower is conducting, and to such an ex- 
tent that the leakage currents from glower to heater had to be reck- 
oned with early in the experimental work; the difficulty was ob- 
viated by the use of a double-pole cut-out which disconnected the 
heaters completely from electrical connection with the remainder 
of the lamp after the glower started. 

In connection with speculations as to the real nature of the process 
by which the current traverses the glower, it is a fact that glowers 
which have operated for even a short time upon direct current will, 
when the current strength is diminished sufficiently to maintain the 
glower at only a good red heat, explode with considerable violence. 
This may be accounted for by considering that the conductivity at 
low temperatures is insufficient to ionize the surrounding and con- 
tained gases. The means of conducting the current then being 
largely electrolytic in character, the combination of the products of 
electrolytic decomposition cannot so readily take place, since the ions 
cannot so readily traverse the length of the glower to combine at 
the lower temperature; consequntly, disruption occurs. 

The suggestion that the current be reversed in direction at inter- 
vals, as, for instance, every time the lamp is started, is altogether im- 
practicable for the reason that a glower once operated upon direct 
current must never have its poles reversed, for a reversal means 
almost instant disruption. The potential difference across the ter- 
minals of the glower immediately after such a reversal is lower, in- 
dicating something analogous to polarization effects as we know them 
in aqueous electrolytes. 

A glower will operate in vacuum, but the vacuum rapidly deterio- 
rates. It would seem that oxygen necessarily plays a part in con- 
ducting the current, for a glower in an atmosphere of hydrogen or 
nitrogen behaves similarly to one operated in a vacuum. In carbon 
monoxide or dioxide the glower exhibits the same characteristics 
as in air. The glower operated in vacuum exhibits a peculiar slug- 
gishness in responding to changes in voltage at its terminals. 




















APRIL 22, 1905. ELECTRICAL 





Injuries to Employees. 





The Appellate Division of the New York Supreme Court for the 
Second Department on March 24 rendered an opinion sustaining a 
verdict against the New York Edison Company, awarding $19,000 
to an employee injured in the Duane Street electric lighting station 
of that company. The plaintiff, Henry Kremer, was employed as 
an oiler. On the evening of June 20, while in the discharge of his 
duties, he noticed that a rotary converter had become red-hot, and 
shortly pieces of copper and iron were thrown about the room. He 
attempted to run away, but was struck on the leg by a piece of iron, 
and the leg was cut off. It appeared that on this evening the fore- 
man of the 12tst Street station telephoned to the Duane Street sta- 
tion for more power to meet the up-town demand, and having made 
his arrangements, he sent a man to the high-tension switchboard to 
switch on a certain feeder connecting with the down-town station. 
Instead of doing this, the man threw the wrong switch, which was 
followed by an electric display in the 121st Street station, and the 
man was thrown down a flight of stairs. Upon examination of the 
switchboard, a condition was found which would result in a short 
circuit in the Duane Street converter. 

In the prevailing opinion it was stated the evidence showed that 
the accident could not have happened had the machine been equipped 
with a current breaker adjusted to work automatically or with a 
fuse on the direct-current side. Such devices were necessary to 
insure any degree of safety in the generation and use of such ex- 
tremely dangerous electric currents, and the court held that the evi- 
dence warranted the jury in finding that the defendant company, in 
the exercise of reasonable care, should have anticipated that a dan- 
gerous over-charge of current in the machine was likely to occur 
from a variety of causes other than the negligence of the plaintiff’s 
fellow-servant. Its negligence consisted in not having furnished a 
reasonably safe appliance, and the fact that in this particular case 
the negligence of the co-servant concurred to produce injury does 
not deprive the plaintiff of his remedy for the defendant’s wrong. 
The conclusion was that, though the verdict is a large one, yet con- 
sidering the age of the plaintiff, his earning capacity at the time of 
the accident, the different operations which he had to undergo, with 
the attendant pain and suffering, and the grievous character of the 
injury, it cannot be said to be excessive. The judgment of the lower 
court was affirmed. 

Justice Woodward dissented from the above opinion, contending 
that, as the accident was due to the negligence of a fellow-servant, 
who was conceded to have been a competent man, the plaintiff was 
without a remedy. It was not disputed that the defendant had 
equipped its machine with current-breakers, and that-it had a com- 
petent man on hand to operate such current-breakers, but there was 
a dispute in evidence whether there was not a better contrivance— 
an automatic current-breaker—which was in more or less general 
use. Justice Woodward considered that all this part of the testimony 
was wholly immaterial from the fact that the lack of these con- 
trivances was not the proximate cause of the plaintiff’s injury; and 
the question of whether the defendant had proper safeguards about 
the machine is of no importance, because the failure to have these 
appliances was not the proximate cause of the injury, nor was it a 
cause concurring with any antecedent negligence on the part of the 
defendant. Assuming that it would have been negligent for the de- 
fendant to operate its machine without an automatic current-breaker, 
if the damages had been caused by its primary negligence, there is 
no justice in holding it liable where it had discharged its duty in 
providing competent fellow-servants, and the accident resulted from 
the carelessness of such servant. The prevailing opinion was written 
by Justice Miller, Justices Hirschberg and Rich concurring. The 
dissenting opinion by Justice Woodward was concurred in by Justice 


Jenks. 


 ~————__— 


Electric Railways of Michigan. 








Labor Commissioner McLeod, of Michigan, has now in press a 
report on the electric street railways of that State, which is the 
first of its kind ever prepared there. It shows 25 separate electric 
railways now being operated with single track mileage of 1,158 miles. 
The capital of the companies is given at $34,075,000, of which 
$1,600,000 is preferred stock. The actual value of roads with equip- 
ments is placed at $45,000,000. During last year 151,001,029 passen- 
gers were carried and the amount received from passenger traffic 


alone was $6,581,275. 
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Southwest Kansas Independent Telephone 
Association. 





The second annual meeting of the Southwest Kansas Independent 
Telephone Association was held at the Carey Hotel, Wichita, Kan., 
April 6. This association is a branch of the State Association, and 
it holds meetings in Wichita every three months. It was formed 
a year ago with 21 company-members, now it has 42 members, these 
representing practically all of the independent telephone companies 
in Southern Kansas. The principal object of the association is to 
promote the construction of toll lines by independent, companies and 
to adjust toll rates between different companies. 

A paper was read on “The Proper Handling of Toll Line Busi- 
ness,” and it were followed by a general discussion of the subject. 

The following-named gentlemen were elected officers of the asso- 
ciation: President, C. E. Vandeventer, Kingman, Kan.; vice-president, 
A. R. Champlain,. Newton, Kan.; secretary and treasurer, H. D. 
McVay, Wichita. Executive Committee—William Sikes, Welling- 
ton; Harry Common, Winfield; J. C. O. Morris, Wichita, and Rob- 
ert Burns, Hutchinson. 

Exhibits of apparatus were made by the Monarch Telephone 
Manufacturing Company, of Chicago; the American Telephone & 
Electric Company, of Chicago; the Kellogg Switchboard & Supply 
Company, of Chicago, and the Dean Electrical Company, of Elyria, 
Ohio. 


— oe 





English Municipal Ownership Burdens. 





At a meeting of the London Council on March 28, strong pro- 
tests were made against a proposal to facilitate the raising of loans 
by borough councils. One member said that no one could remem- 
ber the time when there was such a high proportion of empty 
property in London. “People had been driven out of houses and 
tradesmen ruined by the high rates. Now the Council proposed to 
encourage more borrowing, which was almost wholly responsible 
for the rising rates.” On the same date Lord Avebury, in a speech 
before the London Chamber of Commerce, referred to the great in- 
crease in municipal expenditure. Municipal expenditure has in- 
creased in forty years from £36,000,000 to no less than £144,000,000, 
he stated. Taking ten years, the increase had been £68,000,000. The 
rates had risen both per head and in proportion to the ratable value. 

Lord Avebury doubted whether there was any real profit on what 
were said to be remunerative undertakings. It was easy to show 
a profit where there was a monopoly, but all monopolies were bad, 
and those of governments and municipalities were worst of all, 
because they could not be controlled. In many cases the policy of 
local authorities tended to defeat the very object they had in view. 
It was his firm conviction that there would now have been more 
workmen’s dwellings in London if the local authorities had never 
erected one. 

“Though we are paying so much,” said Lord Avebury, “we are not 
paying our way. The local authorities are running head over heels 
in debt. The outstanding loans of local authorities in England and 
Wales have risen in ten years by no less than £142,000,000, and now 
amount to over £343,000,000. We are paying £68,000,000 a year more 
in taxes and about the same in rates that we were ten years ago, 
so that between the two we are paying £130,000,000 a year more. 
Under these circumstances we can hardly wonder if employment has 
been less.” 

Commenting on the above, our London contemporary, the Elec- 
trician, says that later in the week Mr. Gerald Balfour referred to the 
same subject, and his remarks coming from the new president of 
the Local Government Board and addressed to the Association of 
Municipal Corporations, must be taken as significant, although they 
were delivered in the course of an after-dinner speech. Mr. Balfour 
said, on the subject of municipal trading: 

“It had been asked whether any limit could be placed upon this 
apparently continually growing excursion of municipalities into the 
sphere hitherto reserved for private enterprise. He did not wish to 
lay down any abstract economic doctrine upon this subject; he was 
rather disposed to think that a limit would presently be imposed by 
the very nature and necessities of the case. Year by year Parlia- 
ment imposed upon municipalities new and arduous duties. This 
process could not continue forever. There must be an end to it 
somewhere, and he ventured to think that even the most intrepid 
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town councillor would ultimately feel that he was bound to cry 
‘Hold! enough!’ ” 

So far as the electricity supply business is concerned, our contem- 
porary adds, it is almost too late to put the brake on to municipal 
expenditure. Parliament having, rightly or wrongly, recognized this 
branch of business as a fit one for local authorities to embark upon, 
and the local authorities having availed themselves of the oppor- 
tunity thus given them, it is necessary that the undertakings already 
established must be extended as the demand arises for further sup- 
ply of electricity. Even if a local authority avails itself of a bulk 
supply from a neighboring company, as it could do in London, or 
from a power company, as in some parts of the provinces, a com- 
plete solution of the problem is not arrived at, as the distribution 
network has still to be extended. 


a 


Rapid Transit in New York. 





The Rapid Transit Commission has adopted the recommenda- 
tions made by the Brooklyn Rapid Transit Company for tunnel 
routes and the application of the Interborough Rapid Transit Com- 
pany for two additional tracks on the Second Avenue elevated line. 

The suggestions made to the Rapid Transit Commission by the 
Brooklyn Rapid Transit Company regarding routes for the Brook- 
lyn extension were all adopted at a meeting of the Commission on 
Tuesday, at which the new routes were incorporated into the pro- 
posed system. The offer of the New York City Company to bid for 
new routes was only for lines in Manhattan and the Bronx. 

The proposed improvements on the Second Avenue Elevated by 
the Interborough Company, in general terms, consist of adding two 
overhead tracks in the Bronx district, from 150th Street to the 
Harlem River, adding two overhead tracks to the bridge across 
the Harlem River, and continuing such overhead tracks to 122d 
Street, where they will reach the present grade of the elevated 
structure. From 122d Street south to First Avenue and Third 
Street there will be four tracks at the present grade of the Man- 
hattan Railway. At First Avenue and Third Street it is proposed 
that the center tracks, to be used for express purposes, shall de- 
scend and enter a tunnel, which is to be placed in private property 
to terminate at West and Chambers Streets in a loop. Action 
on this proposition was postponed by the board. 

On Friday it was announced that an alliance had been arranged 
between New York City railway interests and the New York 
New Haven & Hartford Railroad concerning mutual use of the 
former’s proposed subways. The plan includes the transfer of 
passengers from New Haven trains at Willis Avenue so that they 
can take the New York City Company’s subway, and thus run into 
the heart of the city with the privilege of transferring to any of 
the surface lines of the New York City Company. 


CURRENT NEWS AND NOTES. 


AUTOMOBILE PARADE IN NEW YORK.—tThe annual au- 
tomobile parade, under the auspices of the Automobile Club of 
America, will be held April 29. Several electric vehicles will par- 
ticipate. 

NEW PHILIPPINE CENTRAL STATION.—The Bryan-Lan- 
don Company, engineers and contractors, of Manila, P. I., has been 
awarded a contract for building and equipping an electric light plant 
in the City of Cebu, Philippine Islands. 

OUR COLLECTION OF GALLONS.—Mr. W. J. 
Science, gives for the benefit of those clamoring for the adoption of 
the metric system an illustration of the beautiful simplicity of our 
present system of measures. He cites five gallons in use, as follows: 
(1) The liquid Winchester, wine or dry measure gallon, containing 
3.78543 litres. (2) The dry gallon, sometimes referred to as a half 
peck, containing 4.407 litres. (3) The British or Imperial gallon, 
containing 4.5434 litres. (4) The legal dry gallon in Wisconsin and 
Connecticut and the legal standard for ale, beer and milk in New 
Hampshire and containing 4.6209 litres. (5) The 
“proof” gallon used by internal revenue gaugers, which has “the 
volume of a wine gallon containing one-half its volume of nearly 


Spillman, in 


Minnesota, 


pure alcohol at 60° F.” 
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ELECTRIC RAILWAYS IN ST. PETERSBURG.—The state- 
ment is made that American interests identified with the proposed 
plan for constructing some 240 miles of street railways in St. Peters- 
burg, Russia, at a cost of about $50,000,000, have declared negotia- 
tions at an end for the time being. In the latter part of 1904 it was 
believed that the war between Japan and Russia was nearing an 
end, and that work would be commenced on the construction of the 
system this year. 





NEW YORK ELECTRICAL SOCIETY .—The April meeting of 
the New York Electrical Society will be held Wednesday of next 
week at 19 West Forty-fourth Street. Mr. N. J. Neall will lecture 
on “Lightning Protection for High-Voltage Circuits.” The lecture 
will be a resumé of the development of lightning protective appa- 
ratus in America and abroad. A description will be given of the 
methods followed, their scientific character and their bearing on the 
important question of lightning protection for high-voltage lines, 
with a presentation of the possible ways in which this problem may 
be solved. 

TESLA PATENT.—A patent was issued to Mr. Nikola Tesla 
April 18 on the “Art of Transmitting Electrical Energy Through 
the Natural Mediums.” A full account of the patent will be given 
next week.” The claims are on an improvement in the art of trans- 
mitting electrical energy to a distance which consists in the estab- 
lishment of stationary electrical waves in the earth or natural con- 
ducting media and operating therefrom one or more receiving de- 
vices remote from the source of energy. Electrical oscillations 
are impressed on the earth or other media to produce the stationary 
waves, the length of which may be varied and controlled, and their 
neutral and nodal regions shifted. 





CONSOLIDATION OF MAINE ELECTRICAL PROPER- 
TIES.—A consolidation of the electric railway, lighting and water 
companies of Bangor, Maine, and vicinity, has been effected, the 
new organization being known as the Bangor Railway & Electric 
Company. Following are the constituent companies: The Bangor, 
Orono & Old Town Railway Company; Bangor, Hampden & Win- 
terport Railway; Old Town Electric Company; Public Works Com- 
pany, owning the Bangor street railway; the Bangor Electric Light 
& Power Company; the Penobscot Water & Power Company and 
the Brewer Water Company. Mr. John R. Graham is president, Mr. 
George T. Sewall secretary, and Mr. C. M. Tolman engineer. 





test of tantalum lamps, 


THE TANTALUM LAMP.—A life 
which has now progressed about 550 hours, has given results that 
bear out quite fully the statements concerning the lamp made by 
two engineers on the staff of the Siemens & Halske Company, which 
appeared in our issue of January 28. Two lamps with clear globes 
have been burning about 550 hours and they have not fallen off in 
candle power as yet by 10 per cent. The efficiency is about 1.8 watts 
per cp. for the clear globe lamp and 2 watts for the frosted globe 
The filaments get beady in appearance after about 50 hours, 
Burned’in a nearly horizontal 


lamp. 
but changes very slowly subsequently. 
position they sag considerably during the first period of their life 
and then begin to tighten up again. The light has almost exactly 
the same hue as that of the Nernst lamp. In this test the tantalum 
lamps have held up better in candle power than an Edison lamp 
burned and tested with them for a check. 





CONDUCTIVITY OF POWDERS.—In a paper read before the 
New York Academy of Science, Prof. H. C. Parker, of Columbia 
University, gave an account of experiments on the conductivity of 
powders at high temperatures. When a conducting powder like 
graphite is mixed with a non-conducting refractory powder, the re- 
sistance increases quite rapidly at first; as the proportion of 
graphite is decreased, then more slowly, and after a time reaches a 
critical point where there is no conduction or the graphite is de- 
stroyed by arcing. When the percentage of the conducting powder 
is low a mechanical separation or “striation” takes place on pack- 
ing in the refractory tubes. Besides this an electrolytic separation 
usually takes place after a time, and the conductivity of the mixture 
is destroyed by arcing. A very great variety of substances and mix- 
tures were experimented with in the search for a permanent com- 
pound of high resistance. 











APRIL 22, 1905. 


INTERNAL COMBUSTION ENGINES.—At a meeting of the 
‘Franklin Institute, April 27, there will be a discussion on “Internal 

Combustion Engines,” which will be opened by Prof. H. W. Spang- 
ler, of the University of Pennsylvania. 

GROUNDING THE SECONDARY.—A comment on municipal 
electrical engineering is furnished by the recent action of the munic- 
ipal authorities of a town in the vicinity of Boston, which prohibited 
the grounding of the secondary of an alternating lighting system on 
water pipes for the reason that such grounding would lead to 
electrolysis. 





WIRELESS TELEGRAPHY AT NAVAL ACADEMY.—The 
operator at the wireless telegraph station at the Naval Academy is 
now able to communicate as far south as Diamond Shoals lightship, 
which is 280.7 miles from Annapolis, and 133 miles south of Cape 
Hatteras. The Annapolis station has been in communication with 
Cape Cod, Mass., a distance of 300 miles. 





NEWSPAPER MEN VISIT BOSTON EDISON PLANTS.— 
About 50 members of the Massachusetts Press Association, April 10 
inspected the new L-street station of the Boston Edison Company on 
the invitation of the latter company. Luncheon was served before the 
inspection. The Atlantic Avenue Station was afterwards visited and 
finally the exhibition department at Head Place. 





INTERNATIONAL CABLE DIRECTORY.—The International 
Cable Directory of the World for 1905, in conjunction with the West- 
ern Union Telegraphic Code System, has just been issued. It is a 
book of over 650 pages. It furnishes a complete list of cable ad- 
dresses. The Western Union Code has been adopted officially by the 
Navy Department, and copies have been placed on all the ships of 
the navy. 





CHICAGO DRAINAGE ELECTRICAL PLANT.—Mr. Edward 
B. Ellicott, late city electrician of Chicago, has been appointed prin- 
cipal assistant engineer of the Drainage Canal Board at Chicago, 
and will have charge of the electrical engineering in connection with 
the 16,000-hp electrical generating plant to be installed at Lock- 
port to utilize power obtained from the flow of the Chicago Drain- 
age Canal. 





FUEL TESTS.—The fuel tests conducted at St. Louis during the 
World’s Fair by the U. S. Geological Survey will be continued on a 
more elaborate scale, the last congress having appropriated $202,000 
for the purpose. The former plant in the World’s Fair Grounds is 
now being enlarged and improved, and the tests will cover all applica- 
tions of coal for fuel purposes. Mr. C. T. Malcolmson has been ap- 
pointed mechanical engineer in charge of the tests. 





WESTERN SOCIETY OF ENGINEERS.—tThe Electrical Sec- 
tion held a meeting April 8, at which Charles H. Smoot presented a 
paper on a simple electrical method of determining flux distribution 
and magnetic reluctance in odd-shaped air gaps. The method de- 
scribed by Mr. Smoot was an electrical one. A metal templet was 
made the shape of the peculiar air gap to be measured. The electrical 
resistance of this templet compared to one of regular shape was 
used as a basis for determining the magnetic reluctance which fol- 
lows the same law as electrical resistance. The paper was discussed 
by F. S. Hickock and others. 





REPULSION MOTOR.—In order to give to a repulsion motor 
the operating characteristics of the single-phase induction motor 
while retaining a high starting torque, so as to render the machine 
suitable for operating elevators and machine tools, Mr. M. Milch, ac- 
cording to a patent issued April 11, would short circuit the com- 
mutator winding through two or more sets of brushes displaced at 
different angles with reference to the line of polarization of the 
primary coil. Such a machine, when at low speeds operates as two 
or more superposed repulsion motors. In the neighborhood of syn- 
chronism, it possesses the combined characteristics of the repulsion 
and the induction motors. The inventor proposes to introduce cur- 
rent into the secondary from the primary circuit, so that the motor 
may be operated at unity power factor or may even be caused to 
produce leading currents in the line. 
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FUTURE OF ELECTRIC TRACTION.—In a paper read before 
the Engineers’ Club, April 15, Mr. William McClellan, after dis- 
cussing the various systems of electric traction now in use or pro- 
posed, said that any system which requires a rotary converter is to 
be regarded as a temporary makeshift in most cases; it is a kind of 
clumsy interloper, to be eliminated as quickly as possible, and in the 
future will have a very small place in railway work. He ventured 


‘ the prediction that the systems of the future will be high pressure 


alternating with from 3,000 to 10,000 volts on an overhead trolley for 
interurban work, and the present 500-volt, direct-current system for 
dense city traffice. 





N. E. L. A. CONVENTION.—tThe interest in the coming conven- 
tion of the National Electric Light Association at Denver-Colorado 
Springs is so active that it has been predicted an attendance of sev- 
eral thousand may be,reached. Mr. Frank L. Perry, Marquette 
3uilding, Chicago, has been appointed assistant master of transporta- 
tion for Chicago and adjacent territory, with the particular duty of 
working up a special train from Chicago, which will be run in con- 
nection with a special train from New York. The interest in the 
association is also reflected by the fact that as a result of the active 
campaign carried on by Mr. Henry L. Doherty, chairman of the 
Committee on Membership, several hundred names have been added 
to the list of members since January TI. 





PROTECTION FOR TRANSFORMERS.—In a patent granted 
April 11, Mr. Leonard Wilson proposes to utilize that property of a 
transformer whereby as long as the apparatus is in normal condition 
a fixed ratio will exist between the primary and secondary currents, 
but if a short circuit occurs within the apparatus itself the ratio 
will be altered. Two auxiliary series transformers are used, one 
being connected in the primary and the other in the secondary 
circuits of the main transformer. The secondaries of the series 
transformers are so placed in a circuit including tripping devices 
for circuit-breakers, that for normal ratio of the currents entering 
and leaving the main transformer, no current will flow through the 
devices, but a sufficient change in this ratio will cause the breakers 
to be tripped. 

SINGLE-PHASE ROTARY CONVERTER.—An advantage 
possessed by the polyphase rotary converter in comparison to the 
single-phase machine is found in the fact that with the former ma- 
chine there is almost no armature reaction, due to the fact that at 
each instant the magnetomotive force of the alternating current is 
practically equal and opposite to that of the direct current, while 
with the latter machine the unbalanced magnetomotive force, due to 
the difference between the direct-current output and the alternating- 
current input, fluctuates with a frequency double that of the input 
current. Mr. Marius Latour, on April 11, obtained a patent for a 
form of field winding so disposed as to damp out the fluctuations of 
the field magnetism, and thus to improve the commutation of the 
machine. The machine is provided with a distributed field wind- 
ing instead of the usual polar winding, and equipotential points on 
this distributed winding are joined directly together. This short- 
circuit between the équipotential points, while it is of no effect as 
regards the direct-current excitation, acts in conjunction with the 
field-winding to produce efficient damping of the field fluctuations. 





COMPENSATED SERIES MOTOR.—A patent issued April 11 
to Mr. Marius Latour for an alternating-current series motor is 
based on the fact that a single winding may serve the purpose of 
both the field winding and compensating winding in a compensated 
series motor, if the brushes are displaced from the ninety-degree re- 
lation by the proper amount. The magnetization produced by the 
current in the single winding may be considered as split up into two 
components, one of which at right angles to the armature mag- 
netization, corresponds to the ordinary field magnetization, while 
the other, parallel to the armature magnetization, performs the func- 
tion of the magnetization produced by the usual compensating wind- 
ing. For the purpose of preserving the compensating relation of the 
winding as the direction of rotation is reversed, two sets of terminals 
are provided for the distributed field winding, one or the other set 
being used according to the direction of rotation desired. A simple 
form of barrel controller serves for making the required connections 
between the field and armature windings. The machine possesses 
the characteristics of the more usual form of compensated series 
motor. 
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TELEGRAPHIC TIME SIGNALS.—Rear-Admiral Chester, the 
superintendent of the observatory, has just issued a notice to all 
agencies willing to co-operate that the observatory proposes to send 
out a special series of telegraphic time signals, beginning at 11.55 
p. m., United States Eastern time, May 3, and ending at midnight. 
This will be done at the request of the American Railway Association 
in connection with the International Railway Congress, which is to 
meet in Washington, May 4. 


ELECTRIC LIGHTING IN MASSACHUSETTS.—Mtr. Harold 
E. Fales points out in the Norwood, Mass., Advertiser that an ex- 
amination of the Reports of the Massachusetts Board of Gas and 
Electric Light Commissioners from 1898 to 1903 shows that in the 
case of two-thirds of the municipal plants the price for electric 
lighting has been increased during this period, while in the case of 
private companies there are only seven instances of increased price 
and fifty-six instances of decreased price for the same period. 





PHASE ROTATION INDICATOR.—A patent was granted 
April 11 to Mr. R. F. Schuchardt for an instrument for indicating the 
relative sequence of phases in polyphase circuits. The movable part 
is in the form of a rotary member provided with a pointer which 
will swing to one side or the other according as the phase rotation is 
in one direction or the other. The device may be constructed to 
operate on the principle of an induction motor by,providing the 
stator with a polyphase field winding, or the construction may be 
such as to cause the device to operate on the principle of a dielectric 
hysteresis motor, or the principles of the polyphase electrostatic motor 
may be employed. 


REPULSION MOTOR IN DIRECT-CURRENT SERVICE—A 
patent granted April 11 to Mr. C. P. Steinmetz has for its object to 
arrange a motor of the repulsion type so that it may be operated 
as a direct-current motor. The stationary primary structure is pro- 
vided with a distributed winding. When the machine is arranged as 
a repulsion motor, the brushes are displaced slightly from the polar 
line and are connected together, the primary winding being con- 
nected to the alternating-current source. The motor is changed 
over to the direct-current type by shifting the relative positions of 
the poles and brushes, and connecting the armature and field coils in 
series. The shifting of the relative positions of the poles and 
brushes is accomplished by changing the points of connection of the 
field winding to the source of supply. 





TRANSFORMATION OF DIRECT CURRENT.—Two patents 
issued April 11 to O. O. Kruh and C. P. Steinmetz, respectively, and 
assigned to the General Electric Company, have for their common 
object to transform direct current into polyphase alternating current 
by means of an “inverted” mercury vapor rectifier. The rectifiers 
are of the well-known polyphase form, and appear to have no novel 
features. The inventors state that when an arc is started between 
one anode and the cathode it jumps to the next adjacent anode and 
thus continues to move rapidly around the cathode in the center. 
The direction in which the arc starts to move around the center is 
apparently largely a matter of chance. After the arc is started, how- 
ever, it continues its rotation in the same direction and with a rapid- 
ity which depends to a considerable extent upon the size of the anodes 
and their distances from the cathode. The shifting of the arc seems 
to be due to the fact that as soon as the arc starts from one anode 
the heat thus generated produces an increasing resistance between the 
anode and the cathode until a point is reached where less resistance 
to current-flow exists between an adjacent anode and the cathode. 
The arc then shifts to this adjacent anode, the speed of shifting deter- 
mining the frequency of the delivered alternating current. 





DIRECT-CURRENT METER.—In order to avoid all moving con- 
tacts actuated mechanically by the moving element of a direct-current 
meter, Mr. J. S. Anthony, according to a patent issued April 11, 
proposes to arrange eight field coils symmetrically around the moving 
staff to which is rigidly attached an armature of soft iron. The arma- 
ture is attracted in the proper direction by reason of the fact that 
individual field coils are successively rendered inactive after the 
armature has reached their neighborhood, the ones in advance of the 
armature retaining their full strength at all times. The eight coils 
are connected in series, and each is provided with a pair of con- 
tacts which, when joined together, de-energize the corresponding coil. 
The switches for bridging the contacts consists of bars of soft iron 





Vow. XLV, No. 16. 


operated by magnetic attraction from a body carried by the staff. 
The field-coil circuit is shunted from a resistance which is in series 
with one of the mains of the circuit whose energy is to be measured. 
With this arrangement of parts, the instrument is an ampere-hour 
meter. By substituting for the soft-iron armature a coil with its 
axis radial to the staff and its winding connected across the mains of 
the circuit, so that the current passing through the coil will always 
be proportional to the potential on the line, the instrument will reg- 
ister watts instead of amperes. 


ALUMINUM CELLS FOR ALTERNATING - CURRENT 
FIELD EXCITATION.—As early as the year 1887 it was pointed 
out by L. Maiche that unipolar (aluminum) cells could be utilized for 
the purpose of exciting an alternating-current machine by its own 
current. The method, however, has not met with commercial suc- 
cess due to the uneconomical working of the unipolar cells. In a 
patent issued April 11, M. Von Dolivo-Dobrowolsky proposes to use 
the unipolar cells for merely the extra amount of excitation to com- 
pensate for the effect of the load current, while the main excitation 
is obtained in the usual manner from other sources of direct cur- 
rent. The cells are included in the auxiliary field circuit which re- 
ceives its current from the secondary of a transformer whose pri- 
mary is in series with the main armature circuit of the alternator. 
For three-phase generators, three series transformers are used, the 
secondaries being connected in “star” with three aluminum cells star- 
connected to complete the circuit to the auxiliary field winding. A 
further refinement of the method consists in leading the additional 
desired pulsating exciter-current not around the magnets of the alter- 
nator, but around the magnets of the direct-current exciter. Since 
the relative amount of power expended in the exciter circuit of the 
exciting machine is quite insignificant, it is immaterial whether the 
power is obtained at a high or a low efficiency. 





FREQUENCY: CHANGER.—An interesting application of the 
mercury-vapor rectifier is embodied in an invention patented April 
11, by O. O. Kruh. Although the inherent characteristics of the rec- 
tifier are such as to deliver a pulsating unidirectional current, the 
inventor proposes to use the rectifier in combination with inductance 
coils to obtain an alternating current of double the initial frequency. 
The connecting circuits are shown in the accompanying diagram. 
The two carbon anodes are connected to the secondary leads of the 
main supply transformer. Due to the selective behavior of the mer- 
cury cathode, the current flows alternately through the anodes in a 
constant direction to the cathode. The inductance coils store energy 
during the time when current is flowing from one anode to the 
cathode, and discharges this energy in such a manner as to cause 
the current to continue to excite the cathode until the wave of electro- 


























motive force has so far reversed as to start the flow of current from 
the other anode. The effect of the inductance coil in the circuit 
of the cathode is normally to fill pp the gaps in the unidirectional 
current-waves and thus to produce a more or less even direct cur- 
rent. Instead, however, of merely filling up the gaps in the current 
waves in the consumption circuit, the inductance coils as here ar- 
ranged deepen the depressions, so to speak, and cause them to extend 
across the neutral line of current, and so produce an alternating 
current. The object of the use of four inductance coils and the con- 
necting resistance is to equalize the waves due to the direct flow of 
current from the source and the waves of opposite polarity produced 
by the discharge of the inductance coils. The inventor claims that 
when the apparatus is arranged as here indicated all dissymmetry of 
the current is eliminated, and a smooth double-frequency current is 
obtained. 
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Municipal Are Lighting Plant in Columbus, 
Ohio. 


By C. WILER. 


HE question of whether it is advisable to operate electric light 
plants by municipalities has been thoroughly investigated by 
the Electric Light Commissioners of the City of Columbus, 

Ohio, during the last three years. The Commissioners have visited 
some of the leading arc light plants, and the data obtained were so 
favorable that they decided to erect a plant on modern lines. 

The plants visited were equipped with direct-current and alter- 
nating-current apparatus, and offered an excellent opportunity to 
study the relative merits of the different systems. 

It was concluded that the series alternating-current system was 
superior to the direct-current system in many respects, principally 
in the low cost of maintenance and attendance. Instead of a large 
number of small direct-current units belted to a counter-shaft or 
direct connected, large turbo-alternators can be used. The small 
floor space required by these units and the arc light regulators and 
transformers, decreases the cost of the necessary ground and 
buildings over that required by a direct-current plant. 

The Commissioners invited two of the leading manufacturers to 
submit a sample equipment of 25 lamps, on which a number of 
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tests were made. They gave particular attention to the current 
adjustment for the arc lamps as they were of the opinion that the 
light from a 7.5-ampere, 75-volt, alternating-current arc was equiva- 
lent to that of a 450-watt open direct-current arc. They finally se- 
lected the 7-ampere, 75-volt alternating-current arc, having become 
convinced that the better distribution of the light of the alternating- 
current arc readily compensates for the lower wattage. It was de- 
cided to install three two-phase, 400-kw, 2,300-volt alternators, tur- 
bine-driven; 27 75-light regulators and transformers, and 1,900 arc 
lamps, together with the necessary switchboards. The order for the 
entire equipment for the arc lighting apparatus was placed with the 
Western Electric Company, Chicago, III. 

In the are lighting system of this company a regulator is em- 
ployed for keeping the current constant, and a transformer is 
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used for insulating the are circuit from “ground and to obtain the 
necessary voltage for the operation of the lamps. 

The transformers are of the oil-cooled type, wound for 2,300 
volts primary and 6,500 volts secondary. The secondary is pro- 
vided with taps for the operation of 75 lights or fractions thereof at 
nearly maximum power factor. The tanks of the transformers are 
grounded and can be connected by means of a 2-inch outlet to a 
drain pipe, so that the tank can be emptied in a short time should 
the necessity arise. The regulators are mounted in front of the 
transformers so as to be readily accessible. In starting a circuit, 
the regulator coil is moved to the position of maximum impedance, 
thus allowing a flow of current of sufficient strength to heat the tips 
of the carbons and establish the arcs without setting up undue 
strains in the circuit or in the lamps. After a lapse of about 60 
seconds, the regulator coil is released and takes its position in the 
field, where the current is automatically maintained constant. 

The current-regulating device is so designed that the operating 
parts are as light as possible, consistent with strength. A laminated 
iron core, composed of three vertical limbs cross-connected at the 
upper end, is supported on rigid uprights attached to an iron sub- 
base. 

The reactance coil of the regulator is mounted below the core. 
It is wound in sections, which have horizontal and vertical ducts, 
permitting the free circulation of air, and is suspended by means of 
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MUNICIPAL PLANT. 


chains from a lever which rocks in a roller bearing. The free end 
of this lever carries an adjustable weight, which is moved to a 
position where it balances that portion of the weight of the coil not 
lifted by the attractive force, thus regulating the current in the cir- 
cuit. The regulator when once adjusted consumes a small amount 
of energy and maintains the current constant within a small frac- 
tion of an ampere. 

In order to insulate the arc circuits from each other and to 
localize grounds on a circuit, a constant-potential transformer is 
used for each arc circuit. 

The arc lamps are adjusted for 7 amperes and 75 volts at the 
arc. They are suspended by means of a wooden section insulator 
which consists of three parts, a lower cast-iron receptacle rigidly 
connected to the frame of the lamp, a wooden section fastened at 
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its lower end to the receptacle, and at its upper end to a bell- 
shaped casting, which protects the wooden section. The latter is 
subjected to a special treatment, making it moisture and weather- 
proof. These insulators are in extensive use in the city of Chicago, 
having shown superior results over glass and porcelain insulators. 
They will stand successfully a break-down test of 35,000 volts be- 
tween lamp frame and ground. Absolute cut-off switches for the 
arc lamps were seriously considered for this installation, but as they 
were found to lower the insulation resistance of the line, it was de- 
cided to omit them. The opening in the bottom of the open-base 
globe is 7 inches, allowing the ready removal of the inner globe, 
the carboning of the lamp and the cleaning of the inside of the 
12-inch outer globe. The metal shade remains stationary while the 
lamp is being trimmed. A trimmer can take care of at least 20 per 
cent. more lamps with this style of trim, and the breakage of outer 
globes is also considerably reduced. 

The switchboard consists of twenty-three panels of 2-inch white 
Italian marble, namely: One exciter panel for the control of two 
machines operating in multiple; three panels for the three 500-kw 
alternating-current generators; one totalizing and group panel; two 
group and test panels; sixteen panels each adapted for two arc 
circuits, 

The large number of arc circuits to be controlled made it advisable 
to operate them in three groups from the main bus-bars. For this 
purpose three sub-bases have been provided and connected by means 
of manually operated oil switches to the main bus-bars. Should it 
become desirable to shut down a group to reduce the load of the 
plant or should any trouble arise on a group, the oil switch gives 
complete control. 

Provision is also made for operating any arc circuit, in case its 
transforming or regulating apparatus should get out of order, from 
a spare transformer and regulator. For this purpose two transfer 
buses have been provided, extending across the entire board. Each 
transfer bus can be divided into three sections on the group panels, 
so that any arc circuit can be fed from the transfer buses. These 
transfer buses may also be used for operating two circuits in series, 
should this necessity arise. A voltmeter bus and a ground wire also 
extend across the board. The voltmeter bus is connected with the 
primary of a 7,500-volt potential transformer, having in its secondary 
a 150-volt instrument. Suitable plugs allow the measuring of the 
insulation resistance of the circuits from either side to ground, and 
the reading of the terminal pressure of the circuits. The approxi- 
mate location of a ground on the circuit can therefore be de- 
termined within one or two lamps, while the circuits are alive. 
Each arc circuit is also provided with an ammeter jack, allowing the 
comparison of the switchboard instrument with a standard, and a 
ground jack is placed on each arc panel for the permanent ground- 
ing of the two sides of the circuit during the day. 

The plant was started in the fall of 1904, and has been continu- 
ously in successful operation since. 


thon 





The Slip of an Induction Motor. 
By B. F. Batrey. 

HE measurement of the slip of an induction motor by the usual 
5 methods is quite difficult, and is subject to inaccuracies. If 
the generator supplying the power is close at hand the most 
obvious procedure is to measure the speeds of both the generator 
and the motor. A simple calculation will then give the slip. This 
method, as is at once seen, involves the difference of two numbers 
very nearly equal to each other, and is, consequently, very inac- 
curate. In fact, with an unloaded motor it is difficult to detect any 
slip at all. A slight error may even make an apparent negative 
slip. If, as is usually the case in practice, the generator is not at 
hand this method cannot be applied. The usual practice in this case 
has been to measure in some way the frequency of the induced 
current in the rotor, which frequently is, of course, proportional to 
the slip. This can usually be done when dealing with a coil-wound 
rotor by connecting two of the slip rings through an ammeter. It 
is, however, not applicable to the case of a squirrel-cage rotor, unless 

the rotor be provided with an auxiliary winding. 

The method used in the electrical engineering laboratory of the 
University of Michigan seems to obviate all of these disadvantages. 
It is applicable to any induction motor and does not require access 
to the generator, nor does the frequency of the latter need to be 
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known. Moreover, it requires only the simplest apparatus and does 
not involve any change in the connections of the motor. 

The connections are made as follows: A circuit is led from a 
-point on one main through a voltmeter and some form of instan- 
taneous contact-maker back to the other main of the same phase. 
The voltmeter is usually shunted by a condenser, but may fre- 
quently be used alone, if it is sufficiently sensitive. 

The contact maker may be of the kind usually employed in tracing 
curves of e.m.f. anid current, or it may be some more simple device, 
since the point at which contact is made need not be changed. 
Neither is it essential that the duration of contact be short. In fact, 
any length of contact is permissible, provided it is not an exact mul- 
tiple of a complete wave period. 

The theory of the method is very simple. If the machine were a 
synchronous motor, contact would always be made in the same part 
of the wave, and thé voltmeter would assume a steady deflection. 
But the induction motor slips continuously from synchronism, and, 
consequently, each successive contact is a little later in the wave 
than the previous one. The voltmeter, therefore, takes up a slow 
oscillation around the zero point, the frequency of vibration de- 
pending upon the amount of slip. Each complete double oscillation 
indicates a slippage behind synchronism equivalent to one wave of the 
alternating current, and shows that the rotor is behind the position 
it would have occupied had it been a synchronous machine by the 
angle of a pair of poles. To get the percentage of slip it is necessary 
only to observe the frequency of vibration of the needle of the volt- 
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meter by counting the time required for a given number of swings. 
This frequency, divided by the frequency of supply, is the per- 
centage of slip. The applied frequency may be obtained from the 
speed of the generator, if that is at hand, or the speed of the motor 
in revolutions per second, multiplied by the number of pairs of 
poles, will give what would be the frequency if the motor were a 
synchronous one. ‘The slip in cycles per second being added, there 
is obtained the frequency of supply. 

A slight modification of this method consists in using a telephone 
receiver in place of the voltmeter. The ticks heard will increase 
and decrease in intensity as the point of contact changes. In this 
case two maxima of sound are necessary to complete a cycle, and 
the slip is obtained in the same way as previously described. 

At first sight it might appear that the vibration of the pointer of 
the voltmeter would be too rapid to be counted readily. A slip of 
5 per cent., however, which is about the maximum for even a small 
motor, means only 60 X .05 = 3 vibrations per second, which can 
be easily counted. With 25 cycles the method would obviously 
operate to better advantage. 

The curve above was taken by a class in the regular course of 
laboratory work, and the points there plotted have not been modified 
in any way. As will be seen, the slip increases a little more rapidly 
than the output, and varies from 0.246 per cent. at no load to 3.04 
at full load of five horse-power. 





Lightning Conductors. 





In a paper on this subject read before the Dublin local section of 
the British Institution of Electrical Engineers on March 9, Mr. P. 
H. Stewart referred to various methods of installing lightning con- 
ductors and the principles which governed them. He emphasized 
the necessity of securing a good connection with earth, and stated 
that he had known an instance of lightning striking a timber mast 
in preference to a copper conductor hanging parallel to it 5 ft. or 
6 ft. away. 
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The Metallic Arc. 





By Isapor LApoFF. 


HE numerous attempts which have been made to utilize the elec- 


trolytic arc as a source of light have not thus far led to any 

technical success. The fundamental idea of all these attempts 
consists in the combination of the oxides possessing luminiferous 
properties with non-luminiferous but more conductive oxides. Some 
investigators have even gone so far as to make the surfaces of the 
pencils conductive by surrounding them with a metallic tube or by 
reducing the oxides on the. surface to a metallic state. 

Experience with titanium oxide as an electrode indicates that it 
is by far the best luminiferous material so far known. Like other 
oxides of that nature, however, it is a poor conductor of electricity 
at the usual temperature. A series of experiments with a combination 
of titanium oxide with iron oxides has been conducted with more 
or less unsatisfactory results. The magnetite used contained impuri- 
ties which caused a great deal of annoyance. The pencils were ex- 
tremely brittle and had to be protected with iron tubes. These tubes 
served a double purpose, since they protected the pencils from 
breakage and made them sufficiently conductive. The disadvantages 
of the tubes were numerous. The pencils were very clumsy in ap- 
pearance. The arc flickered badly and gave yellow streaks of low 
luminous power every few seconds. Attempts to improve the prop- 
erties of the pencils by reduction of the surface of the electrode or 
electroplating it with iron or copper met with failure. The partial 
reduction undoubtedly increased the flickering of the are and did not 
reduce the extreme brittleness of the pencils. The proportions of the 
ingredients of the pencils were about 80 parts of magnetite, about 20 
parts of hematite and about 7 or 8 parts of titanium oxide. If more 
than 10 parts of titanium oxide were added to the mass of the 
electrodes a very unquiet and flickering arc was produced. 

The resistance of baked pencils having a diameter of about 0.5 in. 
and a length of 5 in. was from 44,700 to 624,800 ohms. When cov- 
ered with a thin film of graphite the resistance of the same electrodes 
fell to 4.88 ohms or 6.24 ohms. 

In order to determine the difference in the behavior of the pen- 
cils with change in their conductivity, a number of them were par- 
tially reduced in carbon at 1,150° C. Their resistance varied 
from 11 to 28 ohms. Pencils heated without carbon at the same 
temperature showed a resistance varying from 594,000 to 9,830,000 
ohms. As the degree of reduction seemed to play some obscure 
role in the arc a few experiments were made to determine the influ- 
ence of the process of oxidation in the arc. Electrodes for these 
experiments were prepared in the usual way and manner. One 
batch contained the usual proportions of hematite and magnetite. 
The second batch contained no hematite whatevef. The third batch 
was free from magnetite. Each of the three batches contained an 
identical quantity of titanium oxide (of 7.5 parts), and each was 
treated at the same time under exactly the same conditions as far as 
practicable. The most luminous are was produced by the pencils 
containing only magnetite and titanium oxide. The least luminous 
arc was obtained with the pencils composed only of hematite and 
titanium oxide. The mixture composed of 80 parts of magnetite 
and 20 parts of hematite gave an arc of medium luminosity. As 
hematite represents the final product of oxidation of iron, it was 
concluded that oxidation is a factor favorable for the luminosity of 
the arc; that is, the more space there is left for the oxidation of the 
material of the electrodes in the arc the better must be the lumi- 
nosity of the arc. 

For the purpose of verifying the above conclusion, additional ex- 
periments were conducted. Electrodes of the identical batch were 
subjected to. various degrees of reduction, and the luminosity of 
their arc tested. In each case the more reduced pencils gave a 
higher luminosity, and the luminosity of the perfectly reduced pen- 
cils was about double the luminosity of the pencils which had not 
been reduced. A batch containing 50 per cent of magnetite and 
50 per cent of titanium oxide was subjected to various degrees of 
reduction with the following results, the candle-power referring to 
horizontal measurements : 

Well-reduced pencils produced an arc of a luminosity equal to 1,271 
cp; partly-reduced pencils produced an arc of a luminosity equal to 
1,000 cp; poorly-reduced pencils produced an arc of a luminosity 
equal to 868 cp; pencils not reduced produced an arc of a luminosity 
equal to 700 cp. The current used was a direct one of 3.4 amp., 
with 105-110 volts drop across the arc. 
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The reduction not only increased the efficiency of the arc by 100 
per cent., but it allowed the use of high percentages of titanium oxide 
in the mass of the pencils. In the partially-reduced pencils an addi- 
tion of more than 10 parts of titanium oxide was excluded, because 
such an amount caused the arc to flicker to an extent such that pho- 
tometric reading could not be taken with any degree of accuracy. 
The are of the reduced pencils was quite steady when even as high 
as 9O per cent. of titanium oxide was used with 10 per cent. of mag- 
netite. There appears, however, to be a limit beyond which any 
further addition of titanium oxide ceases to be advantageous. The 
best results were obtained with pencils containing about 50 per cent. 
of titanium oxide and 50 per cent. of magnetite. The perfectly re- 
duced electrodes are metallic throughout. They are harder than 
tool steel and take an excellent polish. When ready for use they 
look like ordinary steel cylinders. 

Obviously any luminiferous substance may replace the titanium 
oxide, and any metallic oxide may be substituted for the iron oxide. 
For instance, magnesium oxide could be combined with an oxide 
of copper and then reduced to metallic state. 

Additional experiments with the metallo-electrolytic arc indicated 
that an alloy of titanium with a well-conducting metal like iron, 
copper, etc., would furnish an ideal material. Various samples of 
titanium alloys were used for pencils for the electric arc. The results 
more than justified the expectations. Comparatively small quantities 
of titanium alloyed with other metals obscure the spectrum of the 
last and produce an arc whose luminosity is entirely out of pro- 
portion to the quantity of titanium contained in the mass of the 
pencils. 

Alloys of other metals, whose oxides are distinguished by their 
high luminosity in the arc, as for instance magnesium, zircinium, 
etc., with non-luminiferous but conductive metals produce similar 
results. It is believed, therefore, that the work here briefly outlined 
opens a new field for the metallo-electrolytic arc as a source of light 
of the future. 

In order to ascertain the practical value of the new arc, Messrs. 
L. B. Stillwell and H. S. Putnam were requested to make a report 
upon the subject, and the following samples were submitted for test: 
B—2 pieces marked F.T., 80 per cent. ferro-titanium; C—1 piece 
marked 4-1L, 30 per cent. rutil<, 70 per cent. magnetite; E—'%4 inch 
plain carbon, moulded. The following description of the tests con- 
ducted is abstracted from their report. The results of the candle- 
power measurements and life tests of the ferro-titanium (B) and 
rutile (C) pencils, as well as a test made with plain open-are domes- 
tic carbons, are summarized below. These tests are principally val- 
uable as illustrating the nature of the pencils, and relative illumina- 
tion and life as compared to an ordinary carbon when operated under 
the same conditions. The results as tabulated are the averages ob- 
tained by omitting such measurements as were abnormal in the 
iudgment of Mr. Putnam, who conducted the tests: 


RESULTS OF TESTS WITH HAND-FED ARC LAMPS. 


AT 3.5 AMPERES. 
B ‘4 E 
Ferro-titanium. Rutile. *« Carbons. 
Mean spherical candle power.......... 510 283. 84 
Watts, per candle power..........+..-0. -579 -701 2.5 
Amperes RE Pa PA er 3-51 3-5 3-5 
MUR esac aba, cos ainda aaa cia ees 48.3 55.8 49-1 
ie Sy) foe Pa 169.4 195.4 171.4 
Length of arc—inches (estimated)...... -375 -350 “12 
Life of negative—hours per inch........ 3.85 11.1 2. 
Diameter of pencil—inches.............. 57 “82 +50 
Resistance per inch—ohms.............. 00164 00284 0846 
Weight per inch—grammes.............. 9.64 14.33 4.83 
AT 6.6 AMPERES. 
Mean spherical candle power............ 968. 737. 243. 
Watts per candle power........cssccces +341 -436 1.35 
BN EE MEL REO A A 6.6 6.6 6.6 
a ea Was oe Od ba RRS ROA 49.5 48.7 50.1 
ee ee arg ge ens es a ace eo 326.7 321.4 330.3 
Length of arc—inches (estimated)...... 400 +375 +180 
Life of negative—hours perinch......... I.1 1.96 1.7 
AT 9.6 AMPERES. 
Mean spherical candle power........... 1135. Fused 485. 
Watts per candle power..........-sse0. +330 Excessively 986 
POON Oe as Se ae ek kde KR RD ADT ROS 9.6 with 9.6 
pS re tot eas ens rere 39. 9.6 50. 
SER. Roles alocsaia De sleek ene lankae awe 374.4 Amperes 480. 
Length of arc—inches (estimated)....... +375 cee -190 


The results given were for the most part obtained with the posi- 
tive carbon pencil placed at the top. The results with a positive 
copper pencil at the top were slightly, though not materially, lower 
in candle-power, and they have been averaged with the other results 
obtained. 





The positive copper pencil is evidently not consumed in the arc 
when used in connection with the titanium pencils. There is a slight 
loss in weight, due probably to oxidation and scaling at the surface 
of the copper owing to its high temperature. 

The rutile pencil was further tested in a constant-potential arc 
lamp operating on a current of approximately 4.5 amp. In this lamp 
the rutile pencil (C) was placed below and an ordinary carbon above, 
and the test made first with the carbon as a negative and then with 
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FIG, I,—DISTRIBUTION OF LUMINOUS INTENSITY. 





Two sets of measurements were made, one at ap- 
The results are 


it as a positive. 
proximately 60 volts, and the other at 70 volts. 
tabulated below: 


At 60 Volts. 


Ps Le» a 
+ a4 +| 
© i, Ou be 
ae ae veo 
& a3 as 
20 zo s° 
a a A 
o¥ of £2 
a3 as 33 
Om Om =f 4 
Mean spherical candle power ............... 544. 448 624 
We OP GEE DOWET. 6.6.6. 4.50465 0 hoe ce ccos 521 .60 41 
EE ER PRE POE re See Per tes 4-52 4.18 4-25 
Ma Ties > Sak ak eR ica a td Redes warkiale siete’ se 3 62.8 64. 61.2 
WAT: vos ccvedvcceeseeeesvecsoncceureseecers 283.9 270.9 260.1 
Length of arc—inches (estimated)............. FS 7S -70 
At 70 Volts. 
Mean spherical candle power .............006. 469. 590 1015 
I Ct) EE NES 6 a. on. 0.0 050.6.0,0 0:9:4.016 0/08 .663 -56 -30 
pe ERA SA RA et Serre 4-35 4-35 4.30 
OS Re rary Tre ret 71.5 72 70 
[ke ORR eS er erent 311 314 301 
Length of arc—inches (estimated)............ .875 .875 75 


The light distribution in the tests of the ferro-titanium, rutile and 
carbon pencils at 3.5 amp. and from 50 to 55 volts is shown in Fig. 1. 
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FIG, 2.—DISTRIBUTION OF ILLUMINATION, 


The light distribution of the test of the rutile pencil in a constant- 
potential lamp at 4.2 amp. and 70 volts is indicated by curve G 
of Fig. 2. 

All candle-power measurements were made on the arc photometer 
designed by Prof. C. P. Matthews. The life of the pencils is com- 


puted from a burning test of from one and one-half hours to two 
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hours, the pencils being first burned to shape and then weighed in a 
chemical balance before and after the test. 

For purposes of comparison in Fig. 2 has been plotted a curve 
F, taken from the report of Prof. Matthews, included in the report 
of the Committee on the Photometric Measurements of Arc Lights 
to the National Electric Light Association, May 20, 1902. This 
curve is the result of many measurements and represents the light 
distribution of the ordinary series enclosed arc lamp in common use 
in,this country for street and interior illumination. The measure- 
ments were made on a constant current of 6.8 amp., with 70 volts 
at the arc, with an opalescent inner and a clear outer globe. The 
series enclosed arc lamp gives 303 mean spherical candle-power at 
476 watts or 1.57 watts per mean spherical candle-power. It burns 
approximately 100 hours for one trimming. 

The light produced by ferro-titanium and rutile (oxide of titanium 
and magnetite) pencils is pure white as judged by the eye. The 
spectroscope shows the entire solar spectrum with especial brilliancy 
in the bright yellow portion and in the neighboring light green and 
orange. 

The arc itself presents many peculiar characteristics and assumes 
different forms under different conditions. The normal arc with a 
positive copper or carbon pencil at the top and the ferro-titanium or 
rutile pencil below is approximately 3 of an inch in length at from 
50 to 55 volts, and increases to % or % of an inch at 70 volts. It 
is from 3/32 to % inch in diameter and emanates from the titanium 
pencil. At the higher voltage the arc is unstable, and is easily 
broken. At from 50 to 55 volts the familiar sound of a “hissing” arc 
is produced. As the voltage and the length of the arc are increased 
this sound is diminished, and the only sound produced is similar 
to that of escaping steam, which, however, is not of an objectionable 
character. Under both of the above conditions of operation, the 
point of contact of the arc with the upper and lower pencils is con- 
stantly in motion, causing a flutter in the light emitted. This feature 
is largely eliminated with a long arc. 

As already mentioned, when the titanium pencil is made the nega- 
tive and placed at the bottom, at 70 volts, the arc is from 3% inch 
to 7% inch long, and about % inch in diameter, and of an unusually 
white color, slightly more light being produced at or near the sur- 
face of the electrodes owing to the concentration of the arc and the 
incandescence of the surfaces. The arc itself is clean-cut and well 
defined, and is a true arc and not a “flaming” arc, as is generally 
understood by that term. The same results were obtained with 
either a copper or carbon positive. As the arc fluttered and shifted, 
the apparent trend, with the gases and material carried by it, under 
normal operation, was from the negative to the upper positive pencils. 
Under the same conditions, but with the direction of the current re- 
versed, that is, the’ lower titanium pencil made the positive, an arc 
of entirely different character was obtained. The diameter of the 
arc was increased from % inch to % inch or 5/16 inch. At the same 
voltage the length was also slightly increased, approximately to one 
inch. The “flutter” was absent, although the arc lazily shifted from 
one point to another. The direction of the arc seemed still to be 
from the lower positive to the carbon or copper negative above, but 
possessed but very little illuminating power, and had a decidedly 
reddish tinge. Frequently, for short intervals, the arc became suf- 
fused with the white light characteristic of titanium. On account 
of its steadiness, lack of “fluttering” and very large diameter and 
length, the arc presents many attractive features. 

By placing the titanium pencils on both sides of the arc and making 
the upper electrode positive, there was obtained a third type of arc 
having a distinctly different character. Though differing from either, 
it seemed to be practically a combination of the two above mentioned. 
The arc resembled an inverted cone, having its apex on the lower 
pencil and its base on the upper pencil. Through the center ran a 
core fairly representing the arc obtained in the first case mentioned 
above. Around it was a zone representing the second arc described, 
but of a diameter increased to possibly 5/16 or 3% of an inch, and 
suffused with the white titanium incandescent gases. The are as 
thus obtained was absolutely steady, with no “fluttering” or shifting. 
Both upper and lower pencils were fused at their surfaces, but con- 
trary to expectations the molten material from the upper pencil did 
not drop.. The light is softened somewhat by the presence of what 
might be called the negative arc, but possesses all the color charac- 
teristics of the titanium arc. The measurements made of these three 
arcs have shown that the candle-power efficiency at 70 volts is nearly 
doubled by placing a titanium pencil above as well as below. There 
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is such an excess of incandescent vapor provided in this form of 
arc that apparently very promising results could be obtained with a 
longer arc. 

An efficiency of .3 watt per mean spherical candle-power was 
obtained in this test, and it seems entirely probable that this can be 
improved. Fig. 3 shows the watts per mean spherical candle-power 
obtained at 50 volts approximately, with '%-inch pencils, and at 
various current values. It is apparent from these curves that very 
little increase in efficiency results from an increase of current above 
6 amp. under the conditions observed in the test, namely, with 14-inch 
pencils, and about 50 volts at the arc. 

In Fig. 4 are plotted the results obtained at 60 and 70 volts with a 
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FIG, 3.—-EFFICIENCY CURVES. 


rutile lower negative, and a positive electrode of carbon and rutile, 
respectively. Unfortunately, the number of observations were not 
sufficient to construct a reliable curve, but the sheet indicates graph- 
ically the great increase in efficiency due to using a titanium positive 
as well as negative, and from the direction of the curves it indicates 
that an increased efficiency would be obtained at a higher voltage, 
especially in the case where the titanium is used for both positive 
and negative electrodes. 

The light produced by titanium pencils is agreeable to the eye and 
pure white in color, and produces the entire spectrum, with especial 
luminosity in the yellow zone. The luminous efficiency of titanium 
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FIG. 4.—EFFICIENCY OF RUTILE AND CARBON LAMPS. 


pencils is very high. At corresponding current values and voltages 
the energy consumption per mean spherical candle-power is from 
one-third to one-fourth of that required by carbon electrodes. The 
light from the titanium arc, as shown by the distribution curves, 
is produced in about equal amounts above and below the horizontal. 
It will be necessary, therefore, to use a lamp with a reflector to obtain 
the best results of illumination. When operated under proper con- 
ditions the life of the titanium pencils is much greater per inch of 
material than carbons. The rutile pencil gives longer life than the 
ferro-titanium, and with the former there is no doubt that a pencil 
can be designed to give a life as long as that of the present enclosed 
arc lamp. A much longer life seems possible. 

The luminous efficiency of the ferro-titanium pencil is higher than 
the rutile, but the difference is so slight that the superior life of the 
rutile makes it more desirable. Very superior results are obtained 
by using titanium pencils in both electrodes. While objections to 
this might be revealed by further investigation, or an electrode of 
some other material might be found to give equally good results, 
this method of operation offers a promising field for investigation. 
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A New Method of Testing Alternating-Cur- 
rent Generators. 





By H. M. Hopart ano F. Punea. 

HE heat tests of large alternating-current generators present 
T considerable difficulties, since it is often impracticable to pro- 
vide a sufficient rheostatic capacity for the load. Even where 
ample rheostatic capacity is available, such heat tests involve a very 
considerable expense and constitute a severe tax on the generating 
plant. Indeed, it may be said that in most cases it is out of the ques- 

tion to carry through a full-load test at unity power factor. 

The proposals of Mordey, and more recently of Behrend, are well 
known. These methods involve special connections of the armature 
windings or of the field windings, in order to reduce the amount of 
power required for the test to the reasonable value represented by 
the internal losses of the machine. Such methods have, however, 
very great disadvantages; thus, the method of reversed field wind- 
ings is applicable only when the number of poles is very great. Fur- 
ther, it is not permissible to sub-divide the field spools into but two 
groups, since operation with such connections will be attended by 
very considerable mechanical vibration. It thus becomes necessary 
to subdivide the field spools into four groups, and the subdivisions 
must be so arranged that at short-circuit and with the field excitation 
current adjusted at full-load value, full-load current shall flow 
through the armature windings. Operation with the field thus sub- 
divided involves difficulties, even with as many as from 60 to 72 poles, 
and it is altogether out of the question with a smaller number of 
poles. Even with the greater number it is never possible to obtain 
a subdivision of the losses precisely similar to that under normal 
full-load conditions. The magnetic flux at one group of poles is 
higher than at full load; at the other group of poles it is generally 
considerably less. Moreover, the existence of at least four non- 
symmetrical points where a north pole is adjacent to another north 
pole or a south pole adjacent to another south pole, involves phe- 
nomena which are difficult to analyze. 

The method which it is proposed to describe in this article requires 
no alterations to the windings and no greater expenditure of energy 
than is necessary for covering the internal losses, and it has the 
advantage that the heating at all parts of the generator will be iden- 
tically the same in distribution and amount as under actual full-load 
conditions. It is necessary that the component losses in the machine 
shall be determined in advance, as would in any event be done in 
the ordinary course of the tests, 

Take the case of a certain machine having a friction loss of 10 kw, 
I’R loss in the armature windings of 20 kw, iron loss of 100 kw. 

Neglecting, for the time being, the /*R loss for excitation, in the 
course of one hour’s operation at full load, there will be consumed 
the following amounts of energy: 

10 X 60 = 600 kw-minutes as friction. 

20 X 60 = 1,200 kw-minute /*R losses in the armature windings. 
100 X 60 = 6,000 kw-minutes as iron loss. 

Let the machine run for five minutes with short-circuited armature 
winding, the excitation being so adjusted that the armature /’R 
loss shall amount to 60 kw, or three times the normal value at full 
load. This will require that the armature current shall be equal to 


V3 times full-load current. Immediately thereafter let the machine 


.tun for ten minutes on open circuit with the excitation so adjusted 


that the iron losses shall amount to 150 kw, or 1.5 times the normal 
value at full load. If the machine continues to operate alternately 
with these two methods of connection, during the entire heat test, 
then evidently the following amounts of energy will be consumed 
per hour: 

10 X 60 = 600 kw-minutes in friction. 

60 X 20 = 1,200 kw-minutes in /*R loss in armature. 

150 X 40 = 6,000 kw-minutes in iron loss. 


It will be seen that these are precisely the amounts of energy con- 
sumed per hour in the different parts during normal operation. The 
single indefinite feature relates to the /*R loss due to the field excita- 
tion current. This loss, during the short-circuit test, will be less, 
and during the open-circuit test greater than its normal value at 
full load. The mean value will, however, in general be some rough 
approach to the correct value. But in cases where the precision de- 
sired justifies the trouble, one can avoid any inexactitude as regards 
this component loss. In the case cited we had devoted one-third 
of the whole time to operation at short-circuit and the remaining 
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two-thirds to operation at open circuit. A different value could 
equally well have been given to this relation. This would merely 
have required giving a different adjustment to the component losses 
during these two respective intervals. The lengths of the intervals 
and the magnitude of these component losses may be so chosen that 
while the armature /*R loss and the iron loss shall in any case always 
have the correct values, the average /*R loss in field excitation may 
be given such a value as to agree with the value which it would 
have at normal full load. 

The following discussion will show how this time relation may 
be so determined as to give correct losses, not only for the armature 
I?R loss and for the iron loss, but also for-the field excitation J*R loss. 

Let A = armature /°R loss, 

B = iron loss, 
C = field excitation loss, 
and D = friction loss. 


We may denote by + the ratio which the time of operation at short- 
circuit bears to the time of the total test, and by y the corresponding 
time of operation at open circuit to the time of the total test. Then, 
in general, x + y= 1.* 

The friction losses remain constant throughout and hence need not 
be further considered. The armature /*R loss must on the average 


A 


be equal to A, hence during the short-circuit test, equal to — watts. 


x 
In the same way the iron loss during the open-circuit test will equal 
B 
— watts. 
y : 
Let us denote the relation of the short-circuit current to the arma- 
ture current at normal full load by 4. Then the field excitation /*R 


loss will be equal to —— when the armature is short-circuited and 
a2 


full-load current is flowing through it, for then, of course, the ex- 
citation current will be @ times smaller than the full-load excitation 





current. During the short-circuit test, however, the copper losses 
. I . 
in the armature are — times greater and hence also the field excita- 
I 
tion /*R loss is — times greater than at full load, i. e 
x 
. . . . I C 
Field excitation /*R loss during test = — 
x a2 
This is the same as if a loss 0. —— was taking place in the wind- 


a2 


ings during the entire time of the test. 
While, therefore, the total field excitation loss at full load amounts 
to C watts, there is, during the short-circuit intervals, a loss of only 


C 





The remainder, which equals 


(=) 


must evidently be provided during the open-circuit intervals. That 
is to say, the actual excitation loss during the open-circuit intervals 


must amount to 
I I 
Sot oe 
y a2 


In the accompanying figure there is plotted a curve with the iron 
losses as abscisse and with the corresponding excitation losses on 
open circuit as ordinates; these quantities having been determined 
during the ordinary commercial testing of the machine. 

Further, let Oa = B = iron loss at full load. 

Perpendicular to Oa draw ab = C = excitation loss at full load. 


watts. 


> 


a2 





*Should it be found that the time required for changing from the short- 
circuit connection to the open-circuit connection should be sufficient to make 
it necessary for exactness sake to take into consideration that x X y <1, 


the subsequent reasoning will nevertheless be strictly correct. 
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I 
(: — ) abt 
a2 


and draw the straight line, Oc, cutting the curve of excitation losses 
at d. 





Now lay off ac = 


Oc 
Then ; y=. 

Od 
This may be proved as follows: 
Draw dd’ perpendicular to Oa; 


I I I 
Then dit =~ ac =—C (1-2) 
v y a2 
I I 
Further od =—Oa=-—B. 
y a 


We have found a point for which the excitation 


1 I 
mt Be oe 
y az 
i . . . 
and the iron losses are equal to — B, and that is the relation which 
y 


was necessary in order that the total average excitation losses should 


be equal to C. 
The point d, therefore, gives us immediately the amount of the 
excitation losses (dd’) which we have at open circuit, the amount 
Oc 


of the iron losses (od’), and the fraction of the time, y = ——, 
Od 


That is to say: 
losses equal 
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Iron Loss at No Load 
DIAGRAM OF LOSSES. 


which must be devoted to the open-circuit intervals. As soon as y 


is ascertained we find x = 1 — y.f 
Having thus obtained x, we have thus determined the time of the 


short-circuit interval. The magnitude of the [/R loss during this 


A 
interval is equal to —. 
x 


One more point must be mentioned. The losses during the short- 
circuit test are not exclusively /*R losses, for there is also some iron 
loss in the armature core, due to the small magnetic flux then present. 
To take this into account one could either make the total armature 


losses during the short-circuit interval equal to —, or else make the 
# 


I’R loss alone equal to —. The latter is in general to be preferred, 


x 
although the percentage difference between the two methods is not 
great, for the iron losses at full load are not identical with the iron 
losses at no load, but with full-load voltage; for there are additional 
losses due to the unequal flux distribution at full load. 





t ac is generally equal to about 0.9 ab. 
t If by B we denote the time required for changing over, in terms of the time 
of one complete cycle of operation, then + = 1 — y — 8B. 
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La Cour has shown that the iron losses at short-circuit and open 
circuit give an approximate idea of the iron losses at full load and 
when one can take them into account in so simple a manner as by 
the above method, it would appear that this feature alone is a further 
advantage of the method which should by no means be overlooked. 

A further saving in time may be attained, as in any sort of heat 
test, by heating the machine up to a point somewhat above the guar- 
anteed temperature before the commencement of the test. Then one 
or two hours will suffice, even in the case of very large machines, to 
bring the machine to a constant temperature. This is, of course, a 
somewhat more severe test, since the temperature sinks asympto- 
tically to its final value, while by the usual method the temperature 
rises asymptotically to its final value. The shortening of the test 
leads, however, to so great an economy in time and money as to lead 
to the conclusion that it will become standard practice in the near 
future. 





Third Rail Connections. 


By Ws. A. Dev Mar. 

HE weakest feature of an electric railroad is often the system 
of feeders which extends in various forms between the gen- 
erators and the cars. Whether these feeders be overhead, 

near the ground or underground, there always exists the possibility 
of interruption of service by the failure of some part of the con- 
ducting system. When it is considered how extensive some feeder 
systems are, it seems quite wonderful that accidents are ‘as rare as 
they are. The protection of each class of feeders constitutes a 





Substation 


Substation 
FIG. I.—THIRD RAILS NOT INTERCONNECTED BUT SECTIONALIZED. 


branch of electrical engineering of no mean importance, so that it 
is not surprising to observe the diversity of judgment displayed in 
the design of third-rail systems. The following notes are not in- 
tended to reveal the complexities of this subject, but merely to 
outline a few general principles, the neglect of which has been 
detrimental to several systems. 

When the third rail becomes grounded on account of any kind 
of accident, it is essential that this grounding should not be the cause 
of dangerous or expensive damage of any kind. Such damage may 
involve material on the right of way, rolling stock, feeder con- 
ductors, power and control equipment, and may seriously derange 
the schedule by delaying trains on one or more tracks. It is, there- 
fore, essential to sectionalize the third rail in such a way as to 
localize this damage as much as possible. One way of doing this 
immediately suggests itself, namely, the use of automatic circuit- 
breakers which will open when a ground occurs. This method, 
however, is not as simple as it seems, for, although it is easy to get 
a circuit-breaker that will open with a certain current, it is impos- 
sible to get one that has the power of distinguishing between a 
ground and an abnormal load. This is the principal difficulty en- 
countered when designing a system of third-rail sectionalizing de- 
vices. A very destructive short-circuit may take even less current 
than a normal load, and it will, therefore, not open a circuit-breaker 
set to open at an abnormal current. When, however, the circuit- 
breaker does open, its contacts may be so damaged that it cannot 
be put back in circuit. For these reasons it is obvious that the pro- 
miscuous use of circuit-breakers is not desirable, and that none 
should be installed without a very thorough consideration of the 
advantages and disadvantages which may arise from local condi- 
tions in each case. 

The designer of a system of third rails should remember that it 
is far more important to have a reliable system of connection be- 
tween the bus and the cars than the most complete system of auto- 
matic or other interrupting devices. It is obvious that whereas the 
interruption of current is an incidental and unusual requirement, 
certainty of supply is the requirement of fundamental importance. 
Hence, certainty of supply must not in any way be sacrificed to 
certainty of interruption. Judging from some complicated and ex- 
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pensive systems now in use, and from many others which have been 
designed, but not put in use, it would seem that this fundamental 
proposition is not universally appreciated. One corollary to be 
drawn from this is that it is not desirable to have circuit-breakers 
between the load and the source of current, unless they are under 
constant supervision. As a rule, this means that there should be no 
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FIG. 2.—THIRD RAILS INTERCONNECTED BUT NOT SECTIONALIZED, 


circuit-breakers in series with the line except those in the power 
house or sub-station. 

It is desirable that an accident to the third rail of one track should 
not in any way interfere with the traffic on the other tracks. For 
this reason it is desirable that each track should be separately fed 
from the bus without any other connections. Unfortunately, this 
system of separate feeding is very uneconomical, as it does not 
utilize all the available feeder metal to carry the current, unless all 
the tracks are always equally loaded. In order to obtain the ad- 
vantages of separately fed tracks, and to secure maximum feeder 
economy, the method of connecting together all the tracks through 
circuit-breakers immediately suggests itself. Unfortunately, this 
method involves the use of circuit-breakers in multiple—a very un- 
desirable combination. When several automatic circuit-breakers 
are in multiple, an excessive current is required to trip them, and 
when they have successively opened, the last one will have inter- 
rupted the whole current. Damage to these circuit-breakers is not a 
very serious trouble, as they do not interrupt the current along each 
third rail, and they are, therefore, not essential in the scheme of 
supply. Whether the tracks are to be permanently connected or 
connected through switches or circuit-breakers, or not connected at 
all, will depend on local conditions as viewed by the engineer. 

In order to confine the effects of a short-circuit to a limited por- 
tion of the track on which it occurs, it is desirable to divide the 
third rail into a number of sections. It is, however, not advantageous 
to carry this division very far, as an accident at any point on a 
track will affect the traffic a long way behind. As a rule it is suffi- 
cient to break the rail in front of the sub-stations and at cross- 
overs. Breaks at cross-overs are essential in order that a train 
may go around a dead section of rail by crossing to another track. 
Breaks in front of the sub-stations are convenient because it is pos- 
sible to break the rail there without having to install switches or 
circuit-breakers on the line. Breaks in the rail at cross-overs distant 
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FIG. 3.—THIRD RAILS INTERCONNECTED AND SECTION ALIZED, 


from the sub-stations involve the use of circuit-breakers or switches 
to interrupt the conductor which joins the sections. As circuit- 
breakers in series with the line have been condemned above on 
general principles, it only remains to recommend the use of switches 
for this service. It is desirable, however, to use a type of switch 
which can be opened under load. It is often desirable to locate 
section breaks at passenger stations on the “far side,” in order to 
enable trains to reach a station in spite of trouble ahead. 

The third rail may be sectionalized for another purpose besides 
confinement of accidents. It sometimes occurs that the current nor- 
mally carried by the sub-station circuit-breakers is of such unusual 
magnitude that the circuit-breakers are materially damaged when- 
ever they operate. It is, therefore, necessary to divide the third 
rail into two or more sections, each of which is directly fed from 
the sub-station by special feeders, thereby dividing the current be- 
tween two or more circuit-breakers. The breaks at sub-stations 
are useful in effecting the same purpose. 

A weak point in the ordinary feeder system is found in the cable 
which connects the bus to the third rail. Should a ground occur 
in this cable, it will not suffice to open the breaker between it and 
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the bus, for the ground will be fed through the third rail from 
the other sub-stations. It is, therefore, desirable to have a switch 
at the third rail between the third rail and its feeder. It should be 
remembered that a ground of this kind will necessitate the inter- 
ruption of current from all sources and may, therefore, seriously 
delay traffic. 

The question of auxiliary copper has thus far not been touched 
upon, as it is not within the province of this paper. Let it suffice 
to say that with separately-fed third rails, auxiliary copper may 
have to be provided for each rail, whereas with rails connected to- 
gether, auxiliary copper may not be required, but if it is, it will 
serve to feed all the rails and may be connected to them with the 
same system of switches or breaks as are used to connect the rails. 
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FIG. 4.—THIRD RAILS SECTIONALIZED AT CROSS-OVER. 





A much-discussed subject is the advisability of using short isolated 
sections of third rail at gaps between separately-fed sections. The 
object of these is to prevent a car or train from spanning across a 
gap between a live and a grounded rail. With the pure multiple- 
unit system—that is, where only the control wiring runs from car 
to car—an isolated section may be used with advantage. It must be 
sO proportioned as to render it impossible for one or more cars to 
span both gaps which isolate the section, and the section on each 
track must be fed through a separate circuit-breaker. When a bus 
line connects the main wiring of all the cars a short section of about 
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FIG, 5.—THIRD RAILS SECTIONALIZED AT PASSENGER STATION, 








a car length is quite useless. In this case the section has to be 
of about a train length, and in order to avoid burning out the train 
bus line, the isolated section should be protected by a circuit-breaker 
arranged to open when either of the main third rail circuit-breakers 
is open. The value of such an arrangement has yet to be proved. 
An alternative scheme which has been found satisfactory is a 
system of signals at the gaps arranged to show danger when the 
rail on either side is dead. 

The foregoing notes, while giving the general principles of de- 
sign, do not attempt to cover any special cases. The designer will 
find a thorough study of local conditions necessary after having 
grasped the general principles. 





An English Municipal Railway. 





The official opening of the Exeter (England) Corporation electric 
railway took place on April 4. There are 2% miles of double track, 
and an equal length of single track, and the gauge is 3 ft. 6 in. The 
rails are of the girder type, weighing 90 Ib. to the yard, and the 
points and crossings are of manganese steel. Of the four steepest 
gradients, there is one of 1 in 11%, one of 1 in 13, one of 1 in 16, 
and one of I in 19. Two curves have each a radius of 35 ft., and 
these are the sharpest in the system. Lead-covered cables, laid in 
stoneware ducts, are employed as feeders, and centre poles, side 
brackets and span-wire construction are used according to the re- 
quirements of the routes. There are at present 12 cars of the dou- 
ble-deck type, with a seating capacity of 20 inside and 22 outside; 
the stairways are of the semi-reversed type, and each car weighs 
8% tons empty, and is 26 ft. over all. Two 25-hp motors are fitted 
to each car, and, owing to the exceptionally severe gradients in 
Exeter, special provision has been made to prevent the cars from 
running backwards when brought to a standstill on an incline. To 
this end the controller is fitted with more contacts (14 in all) than 
is usually the case in the standard railway controllers. By means 
of the additional contacts the motors are short-circuited when the 
motorman’s handle is moved to the “off” position. They would, 
therefore, act at once as powerful generators should the car for any 
reason run backwards, and the car could in no case attain any con- 
siderable speed down the gradients. 
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Artom Selective System of Wireless Teleg- 
raphy. 





By A. Freperick COLLINS. 


N a recent letter addressed to the chairman of the Royal Academy 

t of Lincei, Italy, Alessandro Artom, Esq., C. E., communicated 

the results obtained in recent experiments accomplished with 
the efficacious concurrence of the Royal Italian Navy relating to 
his new wireless system of telegraphy with elliptical or circular rays 
of electric power. 

In this paper! Artom states that from the very first days when 
the initial experiments of wireless telegraphy were made by Marconi 
he had thought of the great utility which might have accrued to 
this grand application of Hertz’s discoveries from the use of cir- 
cularly and elliptically-polarized oscillations. 

Further, since the electromagnetic theory of light arranges in 
order and closely binds together the luminous properties of these 
short wave lengths with the longer ones of electric waves used in 
wireless transmission it occurred to him that the principle of the 
rotating magnetic field which had sprung from optics might find a 
logical application in the corresponding phenomena produced by 
electric oscillations. Artom, therefore, proposed to produce by means 
of suitable oscillations such a class of circularly and elliptically 
polarized rays of electric power which, according to the theory of 
Prof. Righi,2 must be present around a determinate direction as the 
properties of the electric and magnetic rotating fields. The solution 
of this problem had not until then been attempted by anyone. 

Following upon long researches made in the laboratory of the 
Royal Industrial Museum of Turin, the investigator has greatly 
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TION OF AERIAL WIRES FOR EMITTING 
A COMPACT CONE OF ELECTROMAG- 
NETIC RAYS IN A PREDETERMINED DI- 
RECTION. 


MENT FOR PRODUCING CIR- 
CULARLY AND ELLIPTICAL- 
LY POLARIZED ELECTROM AG- 
NETIC OSCILATIONS, 


perfected his original method for producing experimentally these 
circular and elliptical rays of electric power, and it was thus possible 
for him to render more clearly the properties of the circular waves 
produced than it is to ascertain around a determinate direction the 
effects of the electric and magnetic rotating fields. 

Having thought out carefully the way of producing the circular 
or elliptical rays the inventor ingeniously devised a means for their 
utilization in wireless telegraphy, since he was of the opinion that 
from both the theoretical and practical standpoints the employment 
of such rays in wireless signaling would present the following ad- 
vantages: (1) The characteristic property of its being possible to 
generate a more intense electromagnetic field in a determinate direc- 
tion; (2) the possibility of availing one’s self of all the re- 
quirements of syntonic wireless telegraphy in the fullest sense of 
this much-abused term, and (3) the peculiar property exhibited by 
such rays of electric power whereby they can be better collected along 
that particular direction by a system of aerial receiving wires op- 
portunely disposed and of suitable form. 

The experiments that Artom had previously made were for the 
purpose of verifying the first-named property and for which he had 
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1On a ‘‘New System of Wireless Telegraphy.’ 
2 Righi. 
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“Optics of Electric Oscillations.’ 
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contrived suitable radiating apparati. Of the second and third- 
named properties of the electromagnetic field constituted by circular 
and elliptical rays of electric power there can exist no doubt, and 
the experimental researches to make them clear will form the object 
of subsequent’ trials. 

The results achieved in the experiments executed during 1903-1904 
in co-operation with the Royal Italian Navy were for the purpose of 
confirming the first of the stated properties, namely, the dissymmetry 
of the electromagnetic field produced, and these may be summed up 
in the four periods in which the experiments were carried out. In the 
first period the experiments took place in the Gulf of Spezia in 
February, 1903, when the possibility of signaling from the wireless 
telegraph station of S. Vito to that of S. Bartolomeo (a distance of 4 
km.) without its being possible for the lateral’ stations of Varignano 
and Palmaria, situated a few kilometers outside the junction of the 
transmitting station of S. Vito with the receiving sation of S. Bar- 
tolomeo, to receive any signal. 

In the second period the trials were executed between the wireless 
station of Monte Mario, Rome and Anzio, a distance of 60 km., in 
the months of August, October and November, 1903. At this time 
it was proven that, when the radiator was turned toward Anzio, the 
signals were effected perfectly, while they ceased when, the energy 
employed being equal, the radiator was turned toward Sardinia. 
Further experimenting during the months of March and April, 1904, 
between the wireless stations of Monte Mario, Rome and the one 
at Ponza, a distance of 120 km. constituted the third period. These 
tests demonstrated that it was possible to send very clear signals 
to the receiving station of Ponza, and that the effective energy for 
producing these signals could be trebled without its being possible 
for the receiving station located in the Island of Maddalena, and 
situated laterally outside the junction of Monte Mario with the 
island of Ponza, to perceive any signal. 


On December 27, 1904, the author received a cablegram from 
Artom in which he stated that the experiments of the fourth period 
had been concluded with splendid success. These took place in the 
months of August, October, November and December, 1904, be- 
tween the station of Monte Mario, Rome, and that of the island of 
Maddalena, a distance of 260 km. On the 16th of December, 1904, 
Signor Artom repeated the demonstration of selective wireless sig- 
naling in the presence of His Majesty, the King of Italy, and His 
Excellency the Minister of Marine. These latter experiments served 
to still further confirm the preceding ones, and clear electromagnetic 
signals were in fact sent to the receiving station placed in the island 
of Maddalena without its having been possible for the receiving 
stations of Ponza, situated laterally and outside of Monte Mario- 
Maddalena junction, to perceive any signal. 


In these conditions it was observed that the electromagnetic effect 
was, therefore, still perceptible to about 300 km. in the available 
direction of Monte Mario-Maddalena, while it practically ceased to 
be so in the direction of the junction of the island of Ponza at about 
100 km. outside the junction of the wireless station of Monte Mario 
with the receiving station of Maddalena. 

It was likewise ascertained that in the wireless telegraph system 
invented by Artom it is possible to reduce considerably the length 
of the aerial wires. Thus it enabled the transmission between Monte 
Mario and Maddalena to produce clear-cut signals with aerials ele- 
vated only 30 meters above the level of the ground. Other trials 
confirmed the great difference between the Marconian electromag- 
netic field and that produced by the Artom circular or elliptical rays 
of electric power. 

In the above-mentioned experiments a direct current was always 
employed as the initial source of energy, since it was necessary to 
use induction coils, but an alternating current energizing a trans- 
former would have assisted greatly in obtaining more sensible effects 
of dirigibility, because the production of the compound waves would 
have been more regular and complete. Moreover, the experiments 
were carried out with purely temporary equipments, and it is 
obvious that with plants made with greater care of details better and 
better results will be obtained. 

Circularly and elliptically-polarized electric radiation was first ob- 
tained by Herr Zehnder in June, 1894.3 His plan was to take a 
couple of plane polarizing grids, made of a number of parallel wires 
fastened to a frame, and place them parallel to each other a little 
distance apart with their wires crossed. If the two grids are brought 
closely together they will act like a wire gauze and will reflect any 





“Berichte der Naturforschenden Gessellschaft,’”’ zu Freiburg, Sept. 2, June 
21, 1894. Digested in “Signalling without Wires,” Lodge. 
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kind of polarized radiation equally, but if the crossing wires of the 
srid are an eighth of a wave length apart and the plane of the in- 
cident radiation is at 45° to the wires, the reflected radiation will 
be circularly polarized, whereas a change in their position will 
make it elliptical. Not only may circularly and elliptically-polarized 
waves be produced by reflection from metallic grids, but also by 
refracting them through prisms of wood; but obviously it is im- 
possible to utilize the waves obtained by these methods in virtue 
of the great absorption losses which such means incur. 

In a United States patent granted to Signor Artom* under the 
caption of “Wireless Telegraphy, or Transmission Through Space,” 
the inventor describes his method for “the production and composi- 
tion of two or more oscillatory discharges of different phase and of 
different direction (which operation has never hitherto been obtained 
directly) in order to directly produce elliptically or circularly-polar- 
ized electric radiations without a great loss of energy, such radia- 
tions being capable, therefore, of transmitting signals through space.” 

The accompanying drawings show the apparatus for producing 
a compact cone of rays by this method. Fig. 1 consists of an induc- 
tion coil, R, the primary circuit of which is provided with an in- 
terrupter, J, preferably of the Wehnelt type; the secondary ter- 
minals are connected with two discharge dalls, MP; a third spark- 
gap sphere, N, is connected through a suitable inductance or small 
condenser, C, which is connected with one side of the secondary 
circuit. These three discharge balls are disposed as the vertices of 
a right isosceles triangle. 

By this arrangement of the spark-gap spheres circular or ellip- 
tical polarization of the electromagnetic waves set up is effected, but 
in order to transmit these waves across space it becomes necessary 
to use aerial wires in connection with them. In Fig. 2 four aerial 
wires are electrically coupled in pairs and these are disposed at right 
angles to each other. The aerial, 14-15, is connected with the dis- 
charge ball, M, and the other and opposite aerial, 16-17, is con- 
nected with the sphere, P, while the third spark-gap ball is con- 
nected to the earth at E, and these aerial wires are arranged in or 
about a vertical plane. 

In the patent specification referred to, the inventor goes on to say 
that the substantial feature of his invention is that elliptically or cir- 
cularly-polarized electromagnetic waves are directly produced and 
transmitted in a predetermined direction, and that rotatory effects 
around this direction are easily observable upon dielectric materials 
of suitable composition, and it is possible to increase these effects. 
For instance, one or several other similar systems of three or more 
discharge conductors may be arranged so that each may be fed by 
its own independent induction coil, or the induction coils of several 
systems may be electrically connected with each other. 

There are ten claims set forth in the letters patent, but the prin- 
cipal one, though not the broadest, is one wherein it is stated 
that the method of directly producing circularly or elliptically-polar- 
ized magneto-electric waves is one which consists in producing dis- 
ruptive discharges between a plurality of discharge balls arranged at 
the vertices of a triangle, the current supplied to the discharge balls 
differing in phase and the disruptive discharges differing also in 
direction owing to the angular position of the discharge balls, sub- 
stantially as described, etc. 

The great advantage in using such electric waves lies in sending 
out the radiations from the transmitting station in a compact cone 
in or about a single direction, which is normal to the plane of the 
discharge spheres and to the plane of the aerials, both of these 
planes being parallel to one another, instead of sending the same 
amount of energy subdivided in an infinite number of radiations 
simultaneously in all the radial directions of a sphere whose center 
is the transmitting station, thereby effecting a great saving in energy. 

The cone of rays being directly produced without reflection or 
refraction and in the same direction as their generation, there is 
no loss of energy, thereby enabling the receiving station to clearly 
and distinctly receive the signals, and every other station which is 
not in or about the direct line between the two stations in question 
will either not be influenced at all, even if the waves have great force, 
or said stations will at best receive confused and unintelligible signals. 

Finally, it may be said that the trials in which the apparatus de- 
scribed was utilized clearly demonstrate that, by the use of the Ar- 
tomian rays, wireless telegraphy has gained much in the trans- 
mission of a greater amount of energy in a predeterminate direction, 

and securing a convenient independence of working between various 
stations is a matter of the utmost importance. 





4U. S. Patent 770,688. 
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Nitric Acid in Insulation of High-Tension 
Alternator Coils. 





By CuHartes E. FARRINGTON. 


N the London Electrician of January, Mr. Highfield ascribes 
] the breakdown of a 10,000-volt alternator to the formation of 
nitric acid in the “micanite” tubes used as insulators. Ex- 
pressed symbolically, he suggests that air (21 parts O and 78 parts 
N) breaks up into O, (ozone is always produced by brush or ob- 
scure discharges), and produces nitric acid (HNO,) in some un- 
described way at the same time. 

Obviously, the atmosphere must be the source of the nitrogen 
on which Mr. Highfield’s theory is based. Hydrogen also must be 
present. Now, it is obvious that any gas produced in or about a 
generator is instantly blown away by the strong air currents cre- 
ated by a “well ventilated machine.” The heat of the operating coil 
would not harbor H in the shape of atmospheric vapor, and the 
high speed of the rotating parts would quickly expel such mois- 
ture. 

With ozone and nitrogen driven away as rapidly as they are 
liberated, with hydrogen eliminated by heat and mechanical action, 
it can readily be seen that the theory which has been proposed is 
devoid of supporting facts. 

It is wholly unlikely that the brush discharge formation of ozone 
is accompanied by any atmospheric action other than a quick 
readjustment of the oxygen and nitrogen atoms when they are 
once freed from the electrical influences. 

The chief point of interest in the article mentioned above is that 
it affirms “good workmanship,” and then explains the resulting 
trouble by a theory which is based upon nothing more than the 
old schoolroom test of mixing N and O in a tube containing a 
little H,O and subjecting it to an electric spark to get a drop or 
two of nitric acid. The conditions, however, are here quite different 
from those found in an alternator. 

It would be of great interest to know just what were the tests 
which led to the decision that the acid was HNO, and the green 
deposit Cu(NO,), instead of a complex mass of salts of copper 
resulting from the action of several organic acids. A little study 
would have shown that the “micanite” tube was composed of mica, 
cemented together with a varnish. It would probably have been 
assumed that the mica was not a source of trouble (although it is 
worthy of suspicion so profound that there is not space in this 
article to touch upon it). Attention being directed, therefore, to 
the cement or “binder” with which the mica was held in the 
shape of a tube, it would have been found that this varnish com- 
prised from’s to 10 per cent. of the actual tube wall. 

Easy would be the steps to prove that this binder consisted of 
shellac or an equally acid varnish. Let it be understood that no 
varnish has ever been made commercially that is not composed almost 
wholly of complex groups of various acids. These acids are nearly 
all vegetable in their origin, and are equally as hungry for metallic 
atoms as are their inorganic brethren. 

No better or more neutral varnish has been found for cement- 
ing mica than properly handled shellac. Claims to the contrary 
by varnish venders rest merely upon producing a slight saponifica- 
tion, such that the presence of the alkali will nullify the ordinary 
acidimetric tests. Mica can be put together with neutral material, 
but the labor cost of so doing is beyond the ideas of any sales de- 
partment, and the present demand for such a cementing material 
is so slight as to be unworthy of commercial attention. 

Shellac consists of from 14 to 17 separate and distinct acids 
(according to different analyses), among which may be mentioned 
acetic, stearic, palmitic, oleic, silicic, lacainic, azelaic, margaric, 
pinic and abietic. (This fairly describes the acid value of any 
varnish ever made.) 

To solve this problem in a simple manner, let us consider the 
probable action due to the presence, not of all that mass ‘of acids, 
but of the acetic acid alone. The copper (and its outside film of 
oxide) and the acetic acid may approximately be represented by 
the formula 6 CuO + 12 HC,H,O, = 6Cu (C,H,O,), +6H,0. 

The conductivity of the copper rendered volatile during this re- 
action is too well known for discussion here. It is easy to under- 
stand, therefore, why zero resistance replaces 4 to 1 insulation in 


material which is so saturated with volatile copper as to have 


its traces visible to the naked eye. 
Having thus established the presence of a large quantity of acid 
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as a part of the “workmanship that was as good as could be desired,” 
it is fitting to bring forward the following unassailable facts: 

No chemical tests were or could be made which would give any 
light whatever on the ‘substance which Mr. Highfield found, since 
any test made could be safely represented as proving almost any 
particular acid theory whatever, there being so many obscure acids 
and their salts present. Similar corrosion takes place in built-up 
mica used between commutator segments, and the insulation drops 
from 15,000 volts initially to 2,000 volts (disruptive) after taking 
the commutator apart several days later, and to practically zero at 
the time when the above described reaction causes a breakdown. 

Acid corrosion takes place in varnished field and armature coils 
which are lying upon storeroom shelves where neither O, nor 
HNO, are being produced. All that is needed to produce this phe- 
nomenon is to set “free” and “unsatisfied” the acids which make 
up the gums and oils from which all varnishes must be made. 

The corrosive action of varnishes can readily be ascertained by 
measuring the resistance of coils both before and after baking, 
when the cross-sectional reduction of the wire will be shown by 
increased resistance. Of course, no change would be observed 
when there is used a varnish temporarily “balanced” by alkalies. 
Competent analysts alone should pass upon the quality of an in- 
sulating compound. When very fine wire is used in a coil and 
saturated by varnish it will frequently be eaten across by the acids. 

In the February Electrician Mr. Meyer shows that there can be 
had stable and neutral compounds which obviate the trouble, and he 
also states “that to avoid the detrimental effects of nitric acid pro- 
duced by brush discharges the mica tubes were discarded,’ a most 
effective way of disposing of varnish acids which caused the trouble. 


Mr. Meyer’s solid filling of a moisture-denuded coil is in accord 
with the practice begun by the writer thirteen years ago. The radia- 
tion of heat is greatly improved when the compound used consists 
largely of iron oxide (dry red paint) forming a “putty” with a 
suitable liquid insulating compound. It is worthy of note that 
asphalt compounds will not give good results. All of them will 
become pulverized by heat and vibration. No “glaze of oxidized 
oil” can act as a permanent seal to the fibres of any tape, as partially 
oxidized oils are constantly changing their structure by further oxi- 
dation. Chemical changes are as undesirable in electrical structures 


For stationary machines it is suggested that less search be made 
for moisture and “oil proof” compounds, and more care be exer- 
cised in the selection of insulating materials whose chemical 
properties will give a reasonable margin of permanent safety in- 
stead of attempting to obtain high initial resistance the acid com- 
position of which may cause its breakdown at any moment. 

Herr Biichi, in the Electrician of February 17, enters the discus- 
sion, disagreeing with Mr. Highfield because in some’ continental 
installations the “nitric acid” trouble had not become apparent. 
Favorable locations keep many an electrical machine running when 
no chemist could expect it to run ten minutes. The author has 
operated a 5-hp motor for a year with no insulation other than 
well-baked flour paste. Until adverse conditions arise, almost any 
non-hydroscopic material will serve as insulation. The best prac- 
tice should call for the strictest elimination of any suspicious ma- 
terial, and no reliance should be placed upon good luck records. 

Shop practice should cover not one but every climate in the 
world, and every condition of service from the power station in the 
Alps to the motor in a coal mine. No builder knows from whence 
his next contract is coming. 

Herr Biichi refers to the “use of inferior shellac which has not 
been free from acid.” No shellac ever existed which was free from 
acid, and none ever will exist. Shellac has been frequently used 
where the baking was so prompt and thorough that the unsatisfied 
acids were rebonded by the heat, and their corrosive energy was 
evaporated and distilled out of the coil before it had a chance to 
work upon the wire. Such a coil will do its work until some 
slight chemical change occurs, and the acids become active, when 
a breakdown will result. 

There has never been produced a shellac that was either air-proof 
or waterproof. Shellac contains water whenever it has a chance. 
It is slightly soluble in water, and is so brittle that its films are 
quickly seamed with innumerable cracks by the expansion and con- 
traction of working coils. Shellac has no power of rehealing the 
cracks so formed. Its melting point is too high. 

In constructing electrical machinery, the object should be to get 
real insulation instead of “high” insulation, and shellac is not 
suited for this purpose. 
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Loss Due to Surplus Capacity in Trans- 
formers. 


By J. S. CopMAN., 

HERE are three ways in which unnecessarily great capacity in 
transformers causes a loss to the central station, viz., interest 
and depreciation on the extra investment in transformers; in- 

creased investment at the station and in the distributing system, 
due to the addition to the station peak of the increased magnetizing 
current; increased core loss. 

In order to get an idea of the amount of the above losses in 
monetary terms, the table below has been compiled based on type 
H, General Electric 60-cycle transformers, the core losses being 
those for 1,040 or 2,080 volts primary as obtained from the publica- 
tions of the General Electric Company. The rate of interest and de- 
preciation on the transformers, investment charge per watt of peak 
or demand, and the cost of core loss per kw-hour have been 
taken at figures which the writer considers are certainly not too 
high, and are the same as assumed by Mr. C. W. Humphrey, of 
Denver, in his article on “Transformer Practice,” published in these 
columns in the issue of April 8, 1905. In figuring the annual core 
loss the transformers are assumed to run for 24 hours a day every 


day in the year, which is the usual case. 
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0.6 4-02 41.7 0.75 5.48 10.25 
I. 3-08 32.0 0.58 4.20 7.86 
15 2.56 25.3 0.46 3-32 6.34 
2. 2.31 22.5 0.41 2.96 5-68 
2.5 2.05 20.0 0.36 2.63 5-04 
-, 1.97 18.3 0.33 2.40 4-70 
4. 1.73 15.75 0.28 2.07 4.18 
5. 1.59 14. 0.25 1.84 3-68 
7.5 1.36 14.7 0.26 1.93 3-55 
10. 1.26 14. 0.25 1.84 3-35 
15. 1.23 11.7 0.21 1.54 2.98 
20 1.23 9.5 0.17 1.25 2.65 
25. 1.19 8.8 0.16 1.16 2.51 
30. I.11 8.3 0.15 1.09 2.35 
40. 1.00 9-75 0.18 1.28 2.46 
50. 0.93 9.2 0.17 1.21 2.31 


It will be seen that the total loss per kilowatt of surplus trans- 
former capacity varies from $10.25 for a 0.6-kw transformer, to 
$2.31 for a 50-kw transformer, and lies between $3 and $4 for 
transformers of the average size. If we take the case of a station 
having 100 transformers of an average capacity of 7.5 kw, then 
for every kilowatt of surplus average capacity it is easy to see 
that the station suffers a loss of about $350 a year. 

Capacity in transformers greater than is needed to carry the load 
is often necessary to take care of probable increase in load, but in 
most cases surplus capacity has also to be provided as a factor of 
safety on account of ignorance of what the load actually is. Just 
how much the capacity of transformers could be reduced, provided 
the maximum loads were known, is difficult to estimate, and prob- 
ably no two central-station managers would agree about it. It would 
seem probable, however, that the reduction possible would be very 
considerable. 

The most practical method of ascertaining the maximum load on 
a transformer is to insert a demand indicator in series. With a 
small transformer it is best to put the indicator on the secondary 
side, as the primary current will be too small to measure ac- 
curately. On larger transformers, however, the indicator should be 
on the primary side so that a small sized, and, therefore, cheap, indi- 
cator can be used. In this way the annual interest and deprecia- 
tion on the indicator at 12 per cent. should not be more than $1.25. 

Taking now the average annual loss due to surplus capacity as 
$3.50 per kilowatt, and supposing that the use of an indicator with a 
transformer will permit of a reduction of 1 kilowatt of capacity, the 
“net annual saving will be $2.25; and for every kilowatt of further 
reduction the net annual saving will be $3.50. For instance, if a 
company having 200 transformers with an average capacity of 7.5 
kw can reduce the average capacity to 5 kw by the use of demand in- 
dicators, the net annual saving will be $800. This is on the assump- 
tion that an indicator is put in circuit permanently with each trans- 
former; but this will hardly be necessary, as in many cases the in- 
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formation required can be obtained by keeping the indicator in cir- 
cuit for a week or a month, and it can then be removed and used 
in connection with some other transformer. The investment for 
indicators can in this manner be greatly reduced. The cutting in 
and out of circuit of an indicator can be easily acomplished by 
connecting it permanently to a primary fuse plug, which can be 
inserted in one of the primary fuse boxes in place of the plug 
carrying the fuse. 

It would seem that the use of an indicator would be particularly 
valuable in conection with a transformer feeding a district’ known 
to be growing. In such a case the indicator could be left in circuit 
permanently, and the company could feel assured that no increase 
in the size of the transformer would be necessary until shown to be 
so by the reading of the indicator. 


New Telephone Patents. 








WIRELESS TELEPHONY. 

A system for the wireless transmission of intelligence by the aid of 
electroradiant energy, which the inventor deems applicable to tele- 
phony, has been patented by C. D. Ehret, of Rosemont, Pa. The 
frequency of the primary energy is so high as to be beyond the 
range of the human ear, and the speech waves are to be superim- 
posed. The means employed for superimposing the speech waves are 
novel, as a condenser transmitter is arranged in the circuit. One 
of the plates is stationary. The other is the transmitter diaphragm, 
while the dielectric is the air between them. This transmitter is so 
arranged in the sending circuit that the fluctuations of capacity of 
the condenser transmitter affect the inductive balance and thus 
cause a variation in the transmitted energy. At the receiving end 
the telephone receiver is associated with a battery and a self-dispers- 
ing coherer. This latter responds to the receiver waves, and thus 


causes a corresponding variation in the currents in the receiver. 
NEW CENTRAL OFFICE PROTECTORS. 


Mr. Frank B. Cook, of Chicago, has brought out three new 
types of sneak current protectors, which are illustrated in Figs. 
I and 2. At the leit of Fig. 1 is shown a form of self-repair pro- 
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FIG. I.—SELF-SOLDERING HEAT COIL. 

tector. The hody of the coil, which becomes heated upon the pas- 
sage of an excessive current, is mounted upon a spring holder, and 
is restrained from rctating about its axis by a pin passing through 
a hole in the holder and into the body of the protector. A metallic 
shell surrounds the body, and is cemented in place. This shell 
carries a pin adapted to engage and retain a spring member, if the 
protector be in the proper angular position in the holder. If the 
cement becomes softened, the spring member causes the shell to 
slip around the body until the spring member snaps off the pin, 
This action breaks the circuit, the apparatus cools, the cement hard- 
ens and to reset it is only necessary to pull the holder pin, and rotate 
the protector to a proper angular position. The holder pin, being 
tapered on one side, snaps freely over from one hole to the next 
when the protector is turned back, but it effectually prevents for- 
ward rotation. Another self-repair idea is shown at the right of 
Fig. 1. When the part susceptible to heat becomes softened the latch 
slips and permits the circuit to be broken, and the ground circuit to 
be closed. The contact of the head of the protector with’the ground 
plate restores the parts. 

In Fig. 2 is shown a protector in which the fusible part is 
sheared in the operation. The mounting is also shown, as well as 
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a device for making connection with the various springs for the pur- 
poses of testing. It will be seen that the testing plug is arranged 

















FIG. 2.—COOK PROTECTOR. 


so that any point of the circuit may be tapped. The right-hand 


protector is shown operated. 
OVERFLOW SYSTEM FOR SWITCHBOARD. 


In spite of all precautions, it happens at times that many calls 
will be waiting attention in front of one operator of an exchange, 
while other operators will be absolutely idle. At such times it is 
desirable to have some method of distributing the calls. In many 
exchanges a supervising operator notifies the idle operators to 
answer the waiting subscribers. Another method may be employed, 
however. With this the busy operator transfers the signals and 
extends the lines to the positions of idle operators. J. L. Mc- 
Quarrie has recently developed and patented circuits for such a 
system. The arrangement provides lines ending in plugs from each 
operator, which end in jacks in front of another operator. At 
the sending or plug end, there is a busy and a clear-out signal. 
At the jack end is a calling signal. Beside these lines and sig- 
nals, there are provided control signals. Whenever an operator has 
more than a predetermined number of calls awaiting attention she 
may transfer them to other non-busy operators. The excessive 
number of waiting calls is shown by the lighting of a control 
lamp. This operator then transfers calls by inserting plugs of 
transfer lines in the answering jacks. Her control relay not only 
lights her control lamp, but also lights the busy lamp at the send- 
ing end of the transfer lines. This warns the operator who is 
overloaded, so that she transfers calls only to operators which are 
not too busy. The patent for this system has been assigned to the 
Western Electric Company. 


TELEPHONE INSTRUMENTS. 


There has recently been invented by William Kaisling a telephone 
transmitter, in which the walls of the microphone button are formed 
by a heavy felt washer. The front electrode is secured to the 
back of the diaphragm. Against this is placed the washer of felt 
of a thickness equaling the desired depth of the button. The but- 
ton is then closed by the rear electrode, the spindle of which car- 
ries a metal shield which surround the felt washers sufficiently to 
cause it to retain its shape. Mr. Kaisling has assigned his patent to 
“he Stromberg-Carlson Company. 

William J. Murdock, of Boston, has patented a receiver in which 
the parts are held in position in the shell, by being surrounded by a 
medium cast around them of a shape to just fit the inside walls of 
the shell. The filling medium may be cast about the parts when in 
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the shell, and thus a most accurate fit is secured. This receiver is 
of the type known as a “Solid” receiver. 

A third telephone instrument is one intended for use at sea, 
being so designed that water cannot get into its working parts. 
The trarismitter and receiver are both within the casing, and all 
apertures are sealed when the ear tubes, which are mounted upon 
a hollow shaft, are allowed to fall, under the force of their own 
weight, to a vertical position. The hollow shaft in its rotation 
actuates the circuit changer, the equivalent of a hook switch. 


INTERCOMMUNICATING SYSTEM. 

An intercommunicating system forms the subject of a patent 
granted to A. C. Glidden, of Passaic, N. J., which patent he has 
assigned to the New York Automatic Telephone Company. The 
system involves the usual principles, and has for a novel feature 
a ring-back feature, which indicates the removal of the receiver 
from the hook at the called station. 

STEP-BY-STEP SELECTIVE SYSTEM. 

A step-by-step selective system invented by R. C. Deuben, of 
Chicago, is covered by two patents, these being assigned to the 
Stromberg-Carlson Company. The system embraces a_ lockout 
feature, all stations being controlled by the central office operator. 
The patents are concerned chiefly with improvements in details. 





LETTER TO THE Ebrrors. 





Wireless Telegraph Lecture Arrangement. 





To the Editors of Electrical World and Engineer: 

Sirs :—The writer, recently, in giving a lecture on wireless teleg- 
raphy, made use of the following arrangement to demonstrate the 
operation of anti-coherers, responders, etc., where the signal is repro- 
duced in a microphone receiver : 

The employment of this device made possible the use of the mi- 
crophone receiver as a primary reproducing relay without in any way 
impairing the sensitiveness of the microphone, and still providing for 
the production of an audible signal, and if desired, the employment of 
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ARRANGEMENT OF RECEIVER CIRCUITS. 


a Morse register. In the diagram, A is the aerial wire, R responder, 
M microphone receiver, the diagram of which has soldered to it a 
rigid steel needle, N, which latter plays between the points P and P’ 
when signal waves affect the microphone. R’ is an ordinary Morse 
relay, and S a sounder. The points P and P’ are arranged with 
micrometer adjustments. 

The only objection to the use of microphone receivers is that the 
received signal is heard only by the operator who has the receiver to 
his ear, and that there is no record made of the received message. 
For lecture purposes it is necessary to allow each individual in the 
audience to place his ear to the receiver or else provide means for re- 
producing the signal loud enough for all to hear. 

The michophone employed was patterned after the Phonoplex type, 
having a large diaphragm. There are several, different arrangements 
of the diaphragm attachment and point P and P’ which work equally 
well, 

St. Paut, MInn., 


D. McNIcot. 
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DIGEST OF CURRENT ELECTRICAL LITERATURE 








DyNamos, Motors AND TRANSFORMERS, 


Temperature Tests of Insulating Materials and Field Coils —An ac- 
count of the discussion of two recent British Institution papers by 
Rayner and Goldschmidt. S. P. Thomson referred to some earlier 
work done on the same lines as described in Rayner’s paper. While 
there are some discrepancies between the results, yet they agree in the 
main that the hottest part of the coil is not at either of the ends, and 
is nearer to the outside than the inside, proving once more what had 
already been more or less shown by earlier researches, that when a coil 
is fixed upon an iron core the iron core does more than the air surface 
in getting rid of the heat. Concerning the formula for calculating the 
probable rise of temperature in machines, he said that for 20 years, 
since Esson’s paper, this rise has been taken as equal to the number 
of watts lost multiplied by 55, and divided by the number of square 
inches. Others consider this is not enough and that a figure of 75 is 
more correct. At the Oerlikon works the figure used is 66. Now 
Goldschmidt gives 232, which is four times as much as Esson’s fig- 
ure. How is the discrepancy to be explained? Hobart pointed out 
that in order to obtain thoroughly reliable data in tests the following, 
among other conditions, should be carefully observed: First, the ma- 
terials should be thoroughly dried in a vacuum oven of moderate 
temperature for some considerable time immediately prior to the 
tests; secondly, the voltage should be increased by small steps, and 
should be maintained constant at each step for definite intervals of, 
say, at least one minute, since the time of application often exerts 
a considerable influence on the disruptive voltage. The study of the 
behavior of insulating materials with regard to heating, might be 
brought into three principal sub-divisions: First, the permanent effect 
sustained as the result of prolonged exposure to high temperatures. 
For this purpose the measurements should be made on the samples 
after cooling to the ordinary temperature. Second, the disruptive 
voltage as a function of the temperature of the samples at the time of 
test. To determine this, the samples should be tested in calorimeters 
maintained at chosen high temperatures. Third, the determination of 
the voltage at which perceptible heating developed in the sample as the 
result of the dielectric stress, and the determination of the voltage 
corresponding to given increases in temperature from this cause. 
Walker, Berry, Russell, Peck and the authors of the papers also par- 
ticipated in the discussion —Lond. Elec., March 31. 

Compound Rheostat for Direct Current Motors.—Dubois.—For 
starting or stopping direct-current motors, a rheostat is generally 
placed in series with the armature. This has, however, certain disad- 
vantages; for instance, the difficulty to stop exactly at a certain point, 
in spite of variations of load (as with elevators). Further, if one tries 
to reduce the speed as much as possible before short-circuiting, it is 
found that this minimum speed always remains somewhat high and 
that it is impossible to go further down without risking a premature 
stop. The author shows mathematically that these disadvantages may 
be avoided, if, instead of the rheostat in series, a compound rheostat 
is used, the motor being in shunt with one part of the rheostat and in 
series with the other part. The general formulas of this case are 
developed and applied to a numerical example—L’/ndustrie Elec., 
March 25. 

Diseases of Electrical Machinery—Crocker and WHEELER.—The 
second article in this series. Heating of generators and motors, heat- 
ing of commutators and brushes, and the heating of armatures are 
discussed, and the causes, symptoms and remedies given.—Amer. 
Elec., April. 


Armature Windings.—Cramp.—The first parts of a very long and 
fully illustrated serial, describing with the aid of diagrams armature 
windings of the closed-circuit type. The serial is to be continued.— 
Lond. Elec. Eng., Jan. 20, 27, Feb. 3, 17, March 3, 10, 17. 

Design and Construction of Small Dynamos and Motors.—PooLe.— 
Another in the series of design articles, this one illustrating and de- 
scribing the armature winding.—Amer. Elec., April. 


Testing Rotary Converters—WorKMAN.—In a continuation of his 
serial on factory testing of electrical machinery, various tests of rotary 





converters are described with the aid of diagrams.—Elec. Club Jour., 
April. 
LIGHTS AND LIGHTING. 


Train Lighting.—A fully illustrated description of the Leitner- 
Lucas system of electric train lighting which is applied to inde- 
pendent single railway coaches or groups of coaches. The system 
comprises a variable-speed dynamo, an automatic switch and a single 
storage battery. The usual voltage employed in England is 24 to 25 
volts. The automatic switch cuts in the dynamo to charge the bat- 
tery when required, and cuts it out when necessary, for instance when 
the train is stopping. The basic principle of the design of the dynamo 
is that in conjunction with the battery it shall “give an output of a 
constancy suitable to the battery within the widest limits of speeds.” 
Thus machines have been built with a range of from 400 to 3,000 
r.p.m. The dynamos are generally arranged to excite and “cut in” 
at about 500 r.p.m.; their normal speed under working conditions 
rarely exceeds 1500 to 1800 r.p.m. The dynamo is entirely self-regu- 
lating in its own windings. G and D in Fig. 1 represent two arma- 
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FIG, I.—TRAIN LIGHTING. 
tures mounted on the same shaft. G is the main armature, and D is 
a subsidiary and very small armature, which may be termed “de- 
magnetiser.” G? is the shunt coil of comparatively low resistance ex- 
citing the field magnets of the armature G, and G! is a reverse-com- 
pound or negative series field winding; G! and G2, when G is furnish- 
ing current, are, therefore, differential. G? branches out at (2) into 
two paths; viz., D'! and E; D* continues through D, and forms the 
series winding of the demagnetiser field, of which D2 is the shunt 
winding. The second path for the continuation of G2, namely, E, 
is a resistance having a marked positive temperature coefficient, such 
as iron wire, preferably in the shape used for Nernst lamp resistances 
of which several are put in parallel. In whichever direction the shaft 
carrying armatures G and D may be mechanically revolved, the cur- 
rent generated by G has a tendency to drive D in the same direction 
as a high speed motor. When the shaft revolves slowly, the back 
e.m.f. of D is small and the choking effect of E is slight. When the 
speed increases, the back e.m.f. of D increases and less and less cur- 
rent can pass through G2. At very high speeds, D acts as a reverse 
compound-wound generator. It will thus be seen that as the speed 
increases the generator field G2 decreases, and the output of G re- 
mains practically constant over a great part of the curve which has 
actually descending characteristics to any desired degree above a cer- 
tain maximum speed. The shunt field winding D2, for the “demag- 
netiser” armature D is in series with the resistance F, which consist 
of from two to four ordinary incandescent lamps in parallel. Their 
function is to act on the field D?, by virtue of their negative tempera- 
ture coefficient, which brings it about that any rise of voltage in the 
main circuit increases more than proportionately the field D?, and 
therefore increases the checking or choking-back effect of D. By 
means of E and F the output of the dynamo may be adjusted to any 
desired amperage within the limits of the safe carrying capacity of the 
armature winding in G; the less the resistance E the greater the out- 
put of the machine, and the less the resistance F the less the output 
of the machine. Also, by suitably varying the relative resistance of 
E and F, short range output curves, and curves with a peak at the 
average speed of any train, falling off rapidly on the higher speeds, 


” 











768 ELECTRICAL WORLD ano ENGINEER. 


can readily be produced. Another somewhat simpler, but less refined 
arrangement is also described. The automatic switch C acts as fol- 
lows. As soon as the dynamo has reached the requisite voltage, which 
must be greater than that of the battery, then C, which is a small H 
armature with a lever attached thereto, revolves through a few de- 
grees, and establishes the contacts at (3). The action of this switch 
is controlled by the relay C*, which is connected in parallel with the 
fine wire coil C2 of the automatic switch, across the terminals of the 
generator. When the voltage of the latter attains a sufficient value, 
the relay attracts its armature, placing the coil C2? in series with the 
dynamo and battery; but if the battery e.m.f. is higher than that of 
the dynamo, the effect is merely to hold the switch open. As soon as 
the dynamo e.m.f. becomes the greater, the current in C2 is reversed, 
and the switch closed. This allows coil C1 to short-circuit C2, and C1 
continues to hold the switch “in” until the dynamo no longer sends 
current through the battery. When the switch opens, however, the 
relay continues to hold up, and the switch is forcibly held open until 
the dynamo voltage falls so low that the relay armature drops. The 
automatic switch, it will be noticed, is of the differential type, its ac- 
tion depending upon the difference in voltage between the dynamo 
and battery; the object of the relay is to cut out the switch when the 
dynamo is at rest and thus to prevent waste of energy. As an ad- 
junct to this system a special regulator may be used, which counter- 
acts the rising and falling of the voltage of the storage battery, when 
charged or discharged respectively. This device is described in de- 
tail—Lond. Elec. Rev., March 17, 24. L’Eclairage Elec., March 18. 

Nernst Lamp.—Uprensorn.—Some corrections of special points ina 
recent article in the same journal on photometric measurements of the 
Nernst lamp.—Zeit. of Beleucht., March to. 


POWER. 


Electric Power in Ship Yards.—The first parts of a very full de- 
scription of the electric equipment of Harland and Wolff's ship- 
building works in Belfast. The two most interesting features about 
the equipment of the works are the employment of both continuous 
and three-phase currents for driving, and the adoption, in almost 
every shop, of individual drive for the machines, so that an enormous 
amount of belting and counter-shafting has been displaced. A supply 
from either system is available in almost every shop, and each ma- 
chine may be run in the manner best suited to it. No less than 
1,200 hp is supplied by three-phase currents, 800 hp in the form of 
continuous current for power purposes, and 1,000 hp for lighting. 
The three-phase currents are supplied at 450 volts, and preference is 
given to this system wherever the conditions permit. It has been 
estimated that the repair bill of the three-phase motors is some 25 to 
30 per cent less than that for continuous-current motors. Continuous 
current at 450 volts has been employed for cranes, winches, etc., and 
for cases in which reversible or variable-speed motors have been 
called for. The are lamps are also placed eight in series across the 
450-volt continuous-current mains. The majority of the 450-volt 
power and lighting feeders are three-wire with balanced neutral, so 
that 225 volts is also avail ble at a large number of the feeding points 
for special purposes, such ¢s for motors with large speed range, and in 
the case of shop lighting. In cases where temporary wiring is re- 
quired or wandering cables to portable tools are employed, as in the 
building slips, on the ships themselves and the fitting-out jetties or 
docks, the 110-volt continuous-current is available, this being sup- 
plied at a number of points. In the course of tests made to determine 
the power required by each machine, an instructive observation was 
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FIG. 2.—POWER CHART. 


made of the power wasted in the counter-shafting of a shop of 
average size, and this is shown in Fig. 2, representing the work done 
by a 100-hp induction motor (three phase squirrel-cage rotor, 420 
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volts; maximum power factor 0.86, minimum 0.75, mean 0.81). The 
shop in question was one-half of one of the plater’s sheds, and con- 
tained punching, shearing, planing machines, etc., and bending and 
straightening rolls. The shaded portion is the energy absorbed in 
shafting which is now saved with individual electric drive for each 
machine, there being now about 20 motors in this portion of the shop. 
The largest number of tools that have been converted to electric driv- 
ing up to the present are those for which three-phase motors with 
wound rotors have been chosen. These motors have in most cases 
outside bearings; that is to say, the pinion does not overhang the 
bearing, but is inside it. Long experience is said to have shown that 
this arrangement diminishes largely the wear and tear, and thus re- 
duces the repair bill. For three-phase motors up to 100 hp, squirrel- 
cage rotors are used. In all dusty situations, such as the foundry 
and sawmill, the motors are totally enclosed and elsewhere semi- 
enclosed, the end covers having, as a rule, hooded apertures to pre- 
vent foreign matter from dropping through. The article is to be 
continued.—Lond. Elec., March 10, 17, 24. 

Variable-Speed- Motors.—An editorial first discussing the advan- 
tages of electric driving of machine tools. By driving a big machine 
tool electrically, its output can be kept nearer to a maximum than 
when working from a line shaft in the old-fashioned way. Part of the 
gain is genuinely physical, part of it is moral. Electric driving may 
be introduced gradually since it “is a thing wonderfully flexible 
which can be used to meet exigencies without committing one to a 
general change of policy in a whole shop.” There are now on the 
market special variable-speed motors, so that it is a very simple mat- 
ter to obtain a complete control of speed in large and intermittently 
used tools without the installation of a shop plant, if good public 
supply is at hand, or by a plant of simple character and moderate size 
run from the shop engines. One may-thus run electrically merely 
those machines in which a variation in the speed is of most import- 
ance. The next step which will probably suggest itself is electric driv- 
ing of those machines or groups of machines which from their situ- 
ation absorb undue power in belts and shafts. It is a definitely estab- 
lished fact that variable-speed motors applied to heavy machine tools 
really do improve the output in quality and amount by keeping the 
machine always working at the best point —Eng’ing. Rec., April 8. 

Elevator.—Irw1n.—A fully illustrated description of the Wee- 
hawken elevator of the New York Central & Hudson River R. R. 
The receiving capacity of the elevator is 21 cars or 28,000 bushels per 
hour. The machinery is driven by 43 three-phase induction motors 
of the squirrel-cage type, the voltage being 530 and the frequency 25. 
Of these motors 23, of a capacity of 100 hp each, are used for the 
operation of receiving, shipping, transfer and cleaning elevators; two, 
with a capacity of 60 hp each, for operating the dust collectors and 
the belt conveyor in the cupola; 17, with a capacity of 40 hp each, for 
cleaning machines, car puller, marine tower, screenings elevator, 
cross-conveyor and dust collector fans, to which they are connected 
directly —Eng’ing. Rec., April 8. 

London Power Bills.—A long account of the Administrative Coun- 
ty of London Electric Power Supply Bill. Merz, who is engineering 
the project, and Parsons, who is to supply the generating sets, es- 
timate that the capital cost of the station (excluding mains and dis- 
tributing system) will amount to only $42 per kilowatt. This low 
cost, the promotors aver, is to be due chiefly to the employment of 
boilers and generating sets of sizes hitherto unattempted, and by 
placing them in iron buildings. Each boiler is to have an evaporative 
capacity of 30,000 lbs. per hour and each three-phase turbo-generator 
is rated for an economical capacity of 10,000 kw with 100 per cent. 
overload capacity, the alternators as well as the turbines being de- 
signed to work economically at 10,000 kw and to supply 20,000 kw if 
necessary for long periods. Another feature in the economies is to 
be the extremely small expenditure for mains, for it is asserted that 
everybody will take supply in bulk or on a large scale, so that only 
short mains will be required. The works costs are estimated at 0.308 
cent per unit generated, “the promoters apparently preferring to put 
their costs on this basis instead of on the more usual basis of units 
sold, in order to make comparison a little more difficult.” The main 
reason for the low works cost is the high load-factor which would ac- 
crue from power supply.—Lond. Elec., March 24. 

Calorimetric Testing of Coal—Hancuett.—An illustrated article 
giving all the necessary information for the construction of a coal 
calorimeter and the testing of coal therewith. The calorimeter is 
said to give good satisfaction in practice—Amer. Elec., April. 
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TRACTION. 


Single-Phase Traction —Mat.ttoux.—An illustrated description of 
two electric locomotives built by the Oerlikon Co., and to be tested on 
the Seebach-Wettingen single-phase line in Switzerland. On one 
locomotive there are used direct-current motors for propelling, which 
are fed from an induction motor-generator, the generator being so 
designed that its voltage can be varied from 0 volt to 600 volts by 
varying the excitation, according to the Leonard method. The sec- 
ond locomotive is directly propelled by single-phase motors which 
can be operated in different ways as series motors, repulsion motors 
or compensated series motors, as has already been noticed in the 
Digest.—St. R’y Jour., April 8. 

Earthing the Trolley Stand.—A note on this subject. The Board 
of Trade stipulates a direct connection to earth controlled by a fuse, 
and suggests an alarm in the form of an electric bell which shall 
come into action automatically when the fuse breaks the circuit. 
Ruby lamps have been much used as indicators, either shunting the 
fuse or simply in series with the stand and earth without any fuse in 
circuit. Whichever arrangement is used, the principal fault to be 
guarded against is an open circuit in the earthing leads at the time 
they are required. Some notes are given on the wiring arrangements. 
It is thought advisable to have two distinct earths on the stand, one 
through a fuse and the other through the lamps and to use a cable as 
heavy as convenient in both cases.—Lond. Elec. Times, March 9. 

Future of Railways —Dawson.—The conclusion of his long serial. 
He sums up the conditions which must be fulfilled if a system of 
electric traction is to be satisfactory. He thinks that the only one 
which could possibly comply with all conditions is the single-phase 
system. He gives a brief comparison of third-rail and trolley-wire 
systems in favor of the latter, and discusses motor cars for branch 
line and other service —Lond. Elec. Rev., March 24. 

Train Control—McNutty.—A fully illustrated detailed description 
of the Westinghouse electropneumatic system of train control, in 
which the switches for controlling the motors are operated by means 
of compressed air obtained from the brake system.—Elec. Club 
Jour., April. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Connections during Hours of Light Load.—Jacost.—In numerous 
central stations of small or medium size which also supply current 
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"IG, 3.—STATION CONNECTIONS, 


for traction, it is necessary to install, besides the battery for the tram- 
way system, a second battery for lighting, if the station supplies 
direct current and the operation of the machine during night hours 
is uneconomical on account of light load; with alternating current 
supply it is necessary to run a small machine at night hours. The 


latter case, especially, is very uneconomical in a steam plant, since the 
load is low, while a machinist and a fireman must be present. 


The 
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author describes the following arrangement which seems more econ- 
omical and which has proven very satisfactory in actual operation for 
nearly three years. He first discusses the case where the station sup- 
plies high-tension, three-phase currents for lighting and power, 
and 500 to 600-volt direct-current for traction. The direct current is 
furnished from the rotary converter R which is supplied with three- 
phase currents through the transformer 7 from the three-phase gen- 
erator G, as shown in Fig. 3. During night hours the traction bat- 
tery P supplies the low load, as will be described. Z is a booster, 
A starter, N shunt regulator, V voltmeter, SV synchronizing volt- 
meter, MT measuring transformer, Sp supply network. During the 
day, R runs in parallel with P and supplies the traction current. Z, 
which is directly coupled with R, runs unloaded; EA is open and ZU 
is in its middle position; EU is closed upwards in the diagram and 
connects the positive pole of the battery with the bus-bar. For 
charging, while RF is still running, A is short-circuited, EU is turned 
over to the downwards position in the diagram and ZU is closed up- 
wards. After adjusting the correct booster voltage by means of Ny 
EA is closed and the charging begins. The voltage of Z is added in 
the usual way to that of R and is properly adjusted by means of N, 
until the charging is finished. After setting R and Z at rest it is in- 
tended to let R supply the lighting current for the night hours. 
All switches are open, as is also A. Now EU and ZU are con- 
nected downwards. By means of N, strong excitation of R is pro- 
duced, and by means of N, a medium excitation of Z. Then EA 
is closed and by means of A, the set RZ is slowly started with cur- 
rent from P. As soon as 4 is short-circuited, DA, is closed, VU, 
is connected to MT, and at lV, the voltage at the high-tension ter- 
minals of T is read. By means of N, adjustment is made until V, 
shows the correct supply voltage. Now it is still necessary to con- 
nect R in parallel with the running machine G. For this purpose 
N, is used. Since R, operated as a direct-current motor from vo 
behaves exactly like a shunt motor, a change of the field produces a 
variation of speed. When SV shows synchronism, DA is closed and 
finally G is brought to rest and disconnected. The lighting current is 
now supplied from P. It will be seen that by means of ZU the polar- 
ity of Z has been reversed; that is the negative pole of Z is con- 
nected with the positive pole of P. By this means the decrease of 
the battery e.m.f. during discharge can be counteracted by Z, so that 
at the terminals of R and T the voltage is held constant. In 
actual operation it is found that although P discharges, the volt- 
age at the high-tension terminals of T is automatically maintained 
constant. The explanation is that R and Z are excited from the bat- 
tery so that when the voltage of P decreases, the excitation of R is 
decreased and the speed of FR increases so that the e.m.f. furnished by 
Z also increases, although its field is weakened. Thus the voltage at 
the terminals of R remains approximately constant, while the speed 
and frequency increase. It may occur that the frequency becomes 10 
per cent. higher than the normal value. To overcome this disadvan- 
tage it is necessary only to adjust N, and N, so as to increase both 
currents, whereby the speed of R is reduced while the voltage of Z 
which is thereby diminished, is again raised. This adjustment may 
be made once an hour. The author remarks that the same principle 
with a slight variation may be so applied to a direct-current system 
as to make a special lighting battery superfluous. He discusses with 
the aid of a diagram the case in which a generator in parallel with a 
battery supplies the traction current and another direct-current gen- 
erator the three-wire lighting system, while during the night the 


_ battery furnishes the current for lighting.—Elek, Zeit., March 9. 


Distance Controlled Switches.——WarriLow.—A long illustrated 
serial in which the author discusses switches controlled from the 
distance and their layout in stations—Lond. Elec. Eng., Jan. 6, 13, 20, 
27, Feb. 17, Mar. 17. 

Some Methods of Increasing Central Station Business —KNOWL- 
Ton.—An article describing some of the methods now in vogue for 
securing new business, and the results which have followed the 
efforts of many companies to increase their output. The methods 
employed by the Boston Edison Company and the Denver Gas & 
Electric Company are described.—Amer. Elec., April. 


WIRES, WIRING AND CONDUITS. 


How to Remember the Wire Table-—C. F. Scott.—An article in 
which the author points out that the wire table for the B. & S. 
gauge copper wire has a few simple relations, such that if a few 
constants are carried in mind the whole table can be constructed men- 
tally with approximate accuracy. A wire which is three sizes larger 
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than another wire has half the resistance, twice the weight and 
twice the area. A wire which is ten sizes larger than another wire 
has one-tenth the resistance, ten times the weight and ten times 
the area. No. 10 wire is 0.10 in. in diameter (more precisely 0.102) ; 
it has an area of 10,000 circular mils (more precisely 10,380) ; it has 
a resistance of 1 ohm per thousand feet at 20 degrees Centigrade 
(68 degreesFahrenheit), and weighs 32 pounds (more precisely 31.4 
pounds) per thousand feet. The weight of one thousand feet of 
No. 5 wire is 100 pounds. The relative values of resistance (for 
decreasing sizes) and of weight and area (for increasing sizes) for 
consecutive sizes are: .50, .63, .80, 1.00, 1.25, 1.60, 2.00. The relative 
values of the diameters of alternate sizes of wire are: .50, .63, .80, 
1.00, 1.25, 1.60, 2.00. The length in feet of a copper conductor having 
a resistance of I ohm may be found by dropping one cipher from 
the number expressing its circular mils; for example, No. 10 wire 
has 10,000 circular mils and a resistance of 1 ohm per 1,000 ft.; a 
300,000 circular mil conductor has a resistance of 1 ohm per 30,000 ft. 
and a 1,000,000 circular mil conductor has a resistance of 1 ohm 
per 100,000 feet. The weight of a given length is proportional to 
the area; therefore, the weight of a conductor having 500,000 cir- 
cular mils is greater than that of No. 10 wire in the.same ratio that 
its area is greater. Five hundred thousand circular mils is fifty 
times that of No. 10 wire or approximately fifty times 32 lbs., which 
equals 1,600 Ibs. per thousand feet. In this way the approximate 
characteristics of copper conductors of all sizes may be quickly 
ascertained.—Elec. Club Jour., April. 

Submarine Cable.—An illustrated article on the laying of the 
Yarmouth-Gorleston submarine cable, which is 0.15 sq. in., single, 
insulated with pure and vulcanized India rubber, taped, heavily 
yarned and armored with a double layer of galvanized steel wires, 
finally yarned and compounded over all. There are three sections 
of this, each 120 yds. long.—Lond. Elec., Mar. 31. 





ELECTROPHYSICS AND MAGNETISM. 

Drift of Tons Under Electromagnetic Waves —WALKER.—A mathe- 
matical paper in which he shows that when an electromagnetic im- 
pulse passes an ion, the velocity of the latter remains unchanged, 
but it is shifted forward in the direction of propagation of the wave. 
The continuance of the waves thus involves the result that the ion 
must continue to change its position in space. It thus appears to 
move in a definite manner, which can be determined in terms of 
the initial circumstances of the ion and the constants of the train 
of waves. If the ion is originally moving with a velocity a little 
less than the velocity of the wave, it may, so to speak, be picked 
up by the wave and carried forward with the velocity of the latter. 
The velocity is an even function of the charge, so that ions of both 
signs will be affected equally, and even a neutral molecule made up 
of positive and negative ions will be made to drift in the direction 
in which the waves are traveling. If energy is absorbed from the 
passing wave, the ion will acquire a velocity which persists after 
the. wave has passed over it. These results have an important bear- 
ing upon the theory of radioactivity. Radioactive substances may 
be regarded as sources of electromagnetic waves, and the projection 
of material particles may be due, partly at least, to the drift of 
ions produced in the gas by the waves passing through it. If that 
is the case, it is not necessary to suppose that the radioactive sub- 
stance is ever used up.—Lond. Elec., Mar. 10, from Proceedings Roy. 
Soc., Feb. 24. 

Magnetic Alloys from Non-magnetic Metals.—GuMLICH.—An ac- 
count of some experiments made in the Reichanstalt with samples of 
Hensler’s magnetic alloys of manganese, aluminum and copper. Hen- 
sler has found that the greatest magnetism was obtained with solu- 
tions of manganese and aluminum in copper if the quantities of 
manganese and aluminum are in the ratio of their atomic weights 
(i. e., if about one part by weight of aluminum is used for 
two parts of manganese), and that the magnetism increases more 
rapidly than the percentage of manganese-aluminum in the alloy. 
Unfortunately the high-percentage alloys can no longer be marked, 
so that alloys of about 24 per cent. of manganese represent at present 
the higher limit. The present author has studied especially the be- 
havior of these alloys at very low and high temperatures.—Elek. Zeit., 
March 2. 

Action of Radium on the Electric Spark.—WiLtows.—When radio- 
active substances are placed near a spark they cause in general a 
discharge to pass more readily by the formation of ions in the elec- 
tric field. The action on a long spark is, however, different and, ap- 





Vor. XLV, No. 16. 


pears to be somewhat irregular. In some cases the discharge passes 
more rapidly, while in others the reverse is true. The author ex- 
perimented with a spark-gap between two spheres of unequal diame- 
ters and found that the action of radium was altogether different ac- 
cording to the direction of the discharge ——Phil. Mag., March. 
Decomposing a Periodic Wave into a Sum of Line Waves.—RUNGE. 
—A long mathematical article describing a method for this purpose, 
and illustrating it by numerical examples.—Elek. Zeit., March 16. 





ELECTROCHEMISTRY AND BATTERIES. 

Constitution of Atoms.—J. J. THomson.—An abstract of a lec- 
ture on the theory of the constitution of the atom as a system of a 
number of negative corpuscles, held balanced in orbital motion by 
the attraction of a positive nucleus to which, therefore, the cor- 
puscles are satellites. The potential energy possessed by each cor- 
puscle in an atom depends on the number of corposcles present, and 
is thus different for different atoms; in fact, if a curve be drawn 
expressing as heights the potential energy per corpuscle and as hori- 
zontal distances the number of corpuscles present in an atom, this 
curve has crests and hollows. If the number of corpuscles and that 
of the atomic weight be taken as identical, a crest thus represents 
an atom which can exist for but a moment, while a hollow repre- 
sents a stable element. This explains why only a number of ele- 
ments of very definite atomic weights remain in permanent existence. 
The lecturer explained, however, that the calculation of the poten- 
tial energy per corpuscle gives different numerical results on differ- 
ent assumptions as to the behavior of positive electricity when two 
atoms coalesce to form a new element. He then introduced the idea 
that in a system such as he imagines the atom to be there is a 
number of directions along which the combined actions of the posi- 
tive and negative charges give an electric field which possesses the 
peculiarity that near it an electric charge will be repelled, while 
further out it will be attracted. This happens only along certain 
lines of symmetry radiating from the atom. These directions around 
the atom are the valency bonds of the chemist, now for the first 
time materialized. Thus the electric atom brings into consideration 
two types of field of force existing round it. There is the ordinary 
electric field which it creates when it becomes electrically charged 
through possessing a corpuscle or two too many or too few; and 
there are the valency attraction which promise stable combinations 
between atoms to form molecules. Pushing this idea further, the 
author showed that it gave to the atom precisely those properties 
which Van’t Hoff and LeBel have demanded in their theory of the 
asymmetric carbon atom, which, developed out of a consideration of 
the rotation given by certain compounds to plane polarized light, plays 
now so large a part in stereochemistry.—Lond. Elec., Mar. 17. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Direct-Reading Resistance Thermometers—CAMPBELL.—An ab- 
stract of a paper read before the (Brit.) Phys. Soc., in which the 
author describes two methods by which the reading of a resistance- 
box in connection with a platinum resistance-thermometer gives di- 
rectly the actual temperature without the use of any formula or 
table. In the first method the variable resistance in the measuring 
arm of the Wheatstone bridge is shunted by a suitable resistance. 
When the shunt has the proper value the change of resistance in the 
measuring arm necessary to give a balance is proportional to the 
change of temperature of the platinum to a good degree of accuracy 
up to 1,000° C. A more exact method (that of the “rectifying loop”) 
is somewhat similar. In it the measuring arm consists of a closed 
loop of resistance, one end of the arm being a fixed point on the loop, 
while the other end is a slide which can be moved along the loop. 
The total resistance of the arm is connected by a simple parabolic 
law. Thus R = A + BX + CX?2. The author shows how the 
resistance of the loop and the zero reading may be calculated so as to 
make this parabolic formula identical with that giving the tempera- 
ture-resistance variation of any specimen of platinum. When the 
resistances have these values, the reading X will be proportional to 
the temperature (Centigrade) of the platinum. In an appendix the 
author points out that for measuring small temperature differences 
up to 100 deg. or 150 deg., the most useful thermocouples are iron- 
nickel or iron-constantan. The voltages given by these are nearly, 
but not quite, proportional to the differences of temperature. In 
order to make the proportionality more exact, he purposes to use a 
“composite” (triple) junction by putting in parallel with one of the 
usual wires a wire of a third metal (e. g., copper); by adjusting 
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the relative resistances of the branches of this parallel circuit the 
temperature-voltage curve of the combination can be practically 
rectified —Lond. Elec., March 17. 

Alternating-Current Induction Meters—Wattz.—Continuation 
and conclusion of his long illustrated mathematical article on a great 
many methods by which the two magnetic fields produced by the 
main current and by the shunt current are brought into electric time 
quadrature with each other. The first part of this article was noticed 
in the Digest April 1—Elek. Zeit., March 16 and 23. 

Photometer.—An illustrated description of a new flicker photo- 
meter of Schmidt & Hensch.—Zeit. f. Beleucht, March 10. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Telephony.—Wexzs.—A long account of the first two of a series of 
Cantor lectures on the general subject of telephony. The subjects 
discussed are the subscriber’s plant and the line construction —Lond. 
Eng’ing., Mar. 24. 

The Common-Battery Telephone System.—Henry.—An illustrated 
article describing the telephone system devised by H. G. Webster 
for the Stromberg-Carlson Telephone Manufacturing Company. 
This is a multiple central-energy system, and a complete diagram cf 
the line circuits and the subscribers’ telephone instruments is given.— 
Amer. Elec., April. 

Type Printing Telegraph—aA full account of the long discussion 
which followed the paper on the Murray type-printing telegraph 
before the (Brit.) Inst. Elec. Eng.—Elec., Mar. to. 

Power Plant of a Modern Telephone Exchange.—O’Brien.—An 
illustrated article on the apparatus used in the power plant of a mod- 
ern telephone exchange.—Amer. Elec., April. 


f 
MISCELLANEOUS. 


British Manufacturing Plant—A fully illustrated description vf 
the British Electrical Engineering Company’s “Falcon” works. The 
principal manufactures are car bodies and trucks, dynamos, motors, 
steam turbines, vertical and closed high-speed engines, railway 
coaches, etc.—Lond. Elec. Rev., Mar. 17. 

Expiring Patents—A note on two English patents which have just 
expired, one of Parsons for improvements in steam turbines, the 
other of Dickinson for his swiveling trolley and trolley-pole—Lond. 
Elec., Mar. 31. 

Engineering Shorthand —WarvLAW.—An article on abbreviations, 
symbols, punctuation, etc., in technical papers.—Elec. Club Jour., 
April. 
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BOOK REVIEWS. 





By Alexander Russell. 
407 pages, 134 illus- 


Tue THEORY OF ALTERNATING CURRENTS. 
London: C. J. Clay & Sons. Volume 1. 
trations. 

An indication of the nature of the contents of this book can be 
gained from the statement of the author that the reader is sup- 
posed to have a working knowledge of trigonometry and of the ele- 
ments of the calculus, and that a knowledge of De Moivre’s theorem, 
De Moivre’s property of the circle and of hyperbolic sines and co- 
sines will be found essential. The treatment is almost exclusively 
mathematical, the descriptive matter serving merely to explain the 
terms employed in the various equations. Vector diagrams are em- 
ployed for representing the values and phase positions of currents 
and electromotive forces, and circuit diagrams are used freely. The 
characteristic feature of the text is accuracy and thoroughness, the 
subject matter being clearly presented and adequately proved. The 
present volume deals with the elementary theory of alternating-cur- 
rent phenomena, while it is intended that in the second volume the 
theory of alternators, motors, transformers, converters and of the 
transmission of power by polyphase currents will be given. 





STATE AND TERRITORIAL GENERAL STATUTES RELATING TO THE USE OF 
STREETS AND HIGHWAYS BY STREET RAILWAY, GAS, WATER AND 
Etectric Light Companies. Compiled by James S. Cummins. 
Chicago: H. M. Byllesby & Co. 268 pages. 

This work gives the general statutes of the various States and 
Territories, governing the subject of franchise rights, and includes 
as well such extracts from the State and Territorial constitutions 
as relate particularly to this subject. The author, who is general 
counsel for the firm of engineers which publishes the book, has had 
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a practice of some fifteen years in connection with the incorporation 
of public service corporations and passing upon their franchise rights. 
No attempt is made to summarize municipal ordinances, the purpose 
of the volume being to assist in the determination of the validity 
of State franchises and in the making of preliminary investigations 
of an existing or proposed franchise in any particular State. The 
work appears to be written to date, in several cases statutes appear- 
ing which were passed during the sessions of the Legislatures of 
different States during the season 1903-04. It is the intention of the 
author to follow the book by a subsequent treatise covering the 
principal decisions in the franchise litigations which have arisen in 
recent years, and to discuss their bearing on the general subject. 








Application of Ball-Bearings to High-Speed 
Machinery. 





By W. Scorr LysLe. 


HERE has been in the last few years a growing desire among 
manufacturers and engineers to find a better bearing than 
the old babbitt or brass box, which have done service for so 

many years. They realize the difficulties of getting the bearing sur- 
faces of a machine of any kind in perfect alignment. The least 
variation, especially in high-speed machines, such as the dynamo or 
motor, means that some one or more points must carry more than 
their proper share of the load which results in forcing the oil out 
of the jonrnal and consequent heating of the same. They have also 
been confronted with the more common difficulty of a ruined journal 
which has been cut or eaten into by dirt carried in by the oil. This, 
of course, is due entirely to carelessness, but so long as we must deal 
with human nature and its weaknesses we must make machinery 
as nearly “fool-proof” as possible. 

The natural tendency has been, therefore, to turn to one or more 
of the so-called anti-friction bearings which are on the market. The 





























FIGS. I AND 2.—BALL BEARINGS. 
roller bearing, as all know, is not applicable to this kind of work; 
hence it comes to the question of choosing some one of the many 
forms of ball bearings which are on the market. In choosing a 
bearing the following points must be considered: (1) The self- 
alignment of the bearing, (2) the adjustability of the bearing, (3) 
the distribution of the load on the balls. 

The first bearing tried was the old cup and cone bearing of the 
bicycle, but it failed because it was not self-aligning, because it was 
only partially adjustable and because one ball had to carry all the 
load. When the bearing was adjusted together the balls would 
bind, then spin and quickly destroy the ball races by cutting into them. 

The next bearing to be tried was the round grooved bearing, and 
this has also failed because it is not self-aligning, and as in the cup 
and cone bearing, one ball is compelled to carry all the load. It 
is readily noticeable from the construction of the round grooved 
bearing that the ball must slip on its inner path in order to keep 
up to the speed on its outer path; this means friction and wear with 
a reduced life of the bearing. 


sans ane 
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The four-point bearing, therefore, seems to be the only construc- 
tion which embodies the three requirements necessary for a satis- 
factory and durable bearing. Referring to the accompanying illus- 
tration (Fig. 1), the lines A A and BB show that the balls roll in 
the path of a cone from the center of rotation and thus have a 
positive rolling contact with a minimum friction and abrasive effect, 
which means an indefinite life for the bearing if it is not subjected 
to a greater load or speed than it is designed for. From Fig. 2 it 
is seen that if two sets of races are adjusted together the four points 
of contact of each ball compels the center of the shaft to run abso- 
lutely true. The ball seat on the adjusting part of the frame, E, 
allows the bearing to adjust itself and take up any irregularities of 
the shaft or frame. In Fig. 2 the lines of force of the lateral pressure 
show that both the upper and lower balls are compelled to divide 
equally between them the load, being the only construction of ball 
bearing in which more than one ball is doing work at a given instant. 

The writer has seen bearings of this construction which have been 
on heavy grinding machinery running at 5,000 r.p.m. and working 
almost constantly for the past four years, and when removed were in 
almost perfect condition. Contrary to the general opinion it is not 
necessary to keep this style of bearing flooded with oil; in fact it will 
save at least 80 per cent. of the oil bills and run cool, and this is 
what no other form of bearing now made will do. 

Aside from the saving in power and oil a bearing of this construc- 
tion would probably reduce the cost of manufacture, as the labor 
and time spent in getting a machine in perfect alignment often 
amounts to far more than the original cost of the bearings. 





Magnetic Couplings and Accelerators. 





As noted in these pages last week, a long series of patents have 
been issued to Mr. H. H. Cutler, chief engineer of the Cutler- 
Hammer Manufacturing Company, cover- 
ing a system of magnetic couplings and ac- 
celerators. The accompanying illustrations 
show details of this apparatus as actually 
manufactured. 

The magnetic couplings are of an ex- 
tremely simple form for a device of this 
nature. They consist of two cast-iron rings 
mounted concentric with the shafts to be 
coupled. In one of these rings is an an- 
nular groove for the magnetizing coil, and 
the other ring acts as the armature keeper. 
A cross section of the two members would 
in a degree represent the well-known form 
of horseshoe magnet and its keeper. The 
device operates whether the shafts to be 
coupled are at rest or when both are run- 
ning at the same speed. They can also be used to cut out a machine 
or a section of shaft when in rotation, thus giving a prompt and abso- 
lute release regardless of load. 

The magnetic speed accelerators are used for the same purpose as 





FIG, I.—FIELD BABBITTED. FIG. 2.—-FIELD IN THE ROUGH. 


the ordinary friction clutch except that they have a much wider range 
of application. The torque in these clutches is the sum of two com- 
ponents, one due to friction and the other due to eddy currents in- 
duced in the armature plates by the field flux, which latter is espe- 
cially designed to secure this result. At the moment of starting the 
induction component of torque is a maximum, dropping off as the 
driven member attains speed. 





FIG. 5.—PARTS OF MAGNETIC COUPLING. 
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In starting up a load with the ordinary friction clutch the pressure 
on the operating lever is eased the moment the load begins to move, 
in order to obtain a smooth start. In the accelerator this is accom- 
plished automatically by the dropping off of one component of the 
torque, the result being a remarkably smooth acceleration, which 
can be controlled, if desired, by means of a rheostat. 

In practice these accelerators find their readiest application to that 
class of service where it is desired to control moderate or large-sized 
units by some form of automatic device, such as a float switch, relay 
or electrical contact of any kind. For most work they can be thrown 

a 


a 





FIG, 3.—BACK PLATE WITH COIL. FIG. 4.—BACK OF FIELD. 


directly across the line without danger from shock or jar, as it is 
practically impossible to produce a sudden jerk with them. The 
simplicity of construction renders the clutch easily balanced for 
speeds much higher than that for which the ordinary clutch is avail- 
able. The small currents used in the magnetizing coil results in a 
simple and cheap controlling apparatus, two amperes being sufficient 





FIG. 6.—PARTS AS THEY ARE ASSEMBLED. 


to control a 100-hp unit at the ordinary speed. The clutches are de- 


signed and built for heavy service, and ample wearing surface is pro- 
vided so that no adjustment for wear is necessary. One of these 
clutches now in operation in the steel plate mill of the Riter-Conley 
Company, at Leetsdale, Pa., has been starting a 100-hp load 200 or 
more times a day for the past three months, without requiring any 
adjustment whatever, and is still operating as satisfactorily as when 
first installed. In connection with gear trains this device is also used 
to operate a machine at different speeds, and this arrangement has 
proven very satisfactory in practice. 

The series of patents on the design and construction of these ac- 
celerators, in addition to cavering the general principles, include a 
number on special applications. One patent describes a magnetic 
speed accelerator, which uses solely the principle of induction for 
creating a torque during acceleration, this being supplemented by 
friction only when desiring to operate the load at full speed. The 
device will not be placed on the market at present. Another patent 
relates to a method of power transmission using a magnetic speed 
accelerator which possesses the inherent property of gradual accel- 
eration. Still another is for starting single or polyphase motors un- 
der load without disturbing the power factor on the lines, means be- 
ing also provided for producing a suitable current for energizing the 
accelerators. Among other subjects covered are a method of starting 
synchronous motors under load; a method of improving the power 
factor on the line; starting alternating-current motors under load; 
utilizing the high inductive and frictional slip of a magnetic acceler- 
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ator mounted between the motor and its driven load. Some of the 
patents relate to the aplication of the invention to street railway 
traction. 





Westinghouse Direct-Current Power Distri- 
bution System. 





Until comparatively recently the method of power transmission in 
factories consisted of a system of shafts and belting taking power 
from an engine and transmitting it to the different parts of the 
factory. The difficulty of transmission and the low efficiency of the 
transmission were. recognized even in the very early days of factory 
operation, but it was not until the size of the factories increased 
that the hopelessness of this method of power transmission became 
apparent. The maintenance of long lines of shafting with the mul- 
titude of belts required for the transmission of the power from the 
line shafting to the various machines became an extremely serious 
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FIG. I.—DIAGRAM OF THREE-WIRE GENERATOR. 


problem, and the mechanical engineering fraternity soon became con- 
vinced that transmission by means of shafting and belts over great 
distances was impracticable. This was long before the development 
of the commercial electric motor. The electrical companies recog- 
nized at once that here was a field which could be well covered by 
the use of an electric motor, but unfortunately the motors as con- 
structed a number of years ago ran at such extremely high speeds, 
and were in general so unsatisfactory, that the early results of motor 
driving were not convincing. The gradual development of the electric 
motor has been going on for a number of years and simultaneously 
with this development has come the application of the electric motor 
to industrial plants. The motor of to-day is a very different machine 
from that of previous years. The mechanical details have been very 
fully developed and at the present time its general installation for 
driving factories is the best evidence of the present status of the 
electric motor in this connection. 

It is not within the province of this article to enter into a discus- 
sion of the relative advantages of the direct or alternating-current 
systems of distribution for motor driving; each has its field, and in 
some cases a combined system, involving the use of double-current 
generators will be found advantageous. The conditions and require- 
ments in the particular case must determine as to which of these two 
systems should be used, or whether the driving should be accom- 
plished by means of a combination of the two systems. It is the 
purpose of this article to consider primarily the direct-current system 
of distribution. 

The service required of a motor may necessitate either a constant 
or a variable-speed motor, and by a variable-speed motor, as applied 
to factory driving in the majority of cases, a motor with good in- 
herent speed regulation between no load and full load is meant. This 


is in direct contrast to such motors as are required for cranes, in 
which case the considerable drop in speed from no load to full load 
is rather an advantage. 


Where a number of small machines are 
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grouped together and belted from a line shaft driven by a single 
motor, the motor is operated at constant speed, the variations in 
speed for individual machines being obtained by means of belts or 
gears. With the advent of improved methods of manufacture it may 
be desired in many industries to have the motor which drives a group 
of machines susceptible of a certain amount of speed variation. This 





FIG, 2.—ELECTRICALLY-DRIVEN PUNCHES. 
may be accomplished by the introduction of a field rheostat in the 
shunt field circuit of the motor. In the case of individual drive a 
variable-speed motor is in many instances advantageous, and there 
are many systems now on the market for accomplishing this result. 
Possibly the greatest advantage of the variable-speed motor resides 
in the ease with which the speed may be changed, eliminating, as it 
does, the necessity for the installation of belts to be shifted or gears 
to be changed. 

The service to which variable speed motors are applied may be 
divided into three principal classes: (1) Machines requiring con- 
stant torque, as, for example, pumps, air compressors, etc.; (2) 





FIG, 


3.—PLANER DRIVEN BY VARIABLE-SPEED MOTOR. 
machines requiring torque increasing with speed, as, for example, 
blowers and fans, and (3) machines requiring approximately con- 
stant output at any speed, in which case the torque varies in- 
versely as the speed. When using a variable-speed motor with 
classes I and 2, there must be provided a motor of sufficient ca- 
pacity to deliver the required output at the highest speed. The 
reason for this is evident when it is considered that the power in- 
creases with the speed when the motors are used for driving ma- 
chines found in classes 1 and 2. 

Many machines fall under class 3, i. ¢., they require a motor of 
approximately constant power throughout the whole speed range. 
For this class the Westinghouse Electric & Mfg. Co. has developed 
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a system known as the Westinghouse three-wire system. From a 
single generator by a simple modification of the windings and by 
the addition of comparatively inexpensive parts, both 110 and 220 
volts may be obtained. On these two voltages, a natural range of 
speed of 1 to 2 may readily be obtained, and by field control a total 
range of 1 to 4 may be obtained with increments small enough to 
meet all practical conditions. 

The power ratings given by the above mentioned company to 
motors operating on the three-wire system represent the power 
which may be obtained at any point throughout the whole speed 
range, and it is essential in fitting motors to machines that the 
power requirements of the machines be known throughout the whole 
speed range, and that the capacity of the motor be adequate. The 
size of the motor operating on this system is determined by the 
heating at the minimum speed, and for this reason it has been 
deemed advisable not to use a minimum. electromotive force lower 
than 125 volts at the generator. 

The three-wire system is conducive to extreme simplicity as re- 
gards wiring, and it may be added that no estimate on plant equip- 
ment should be considered complete unless the figures on wiring 
have been included. It is possible to obtain a range in speed greater 
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diagrammatically, and the illustrations show a number of motor- 
driven tools particularly adapted to manufacturing plants. 





High-Speed Motor-Driven Air Compressor. 


The accompanying illustration shows a 150-hp motor-driven air 
compressor, which is of more than ordinary interest on account of 
its having been designed for the high speed of 120 r.pm. A dif- 
ficulty in building compressors for very high speeds has been en: 
countered in the lack of some means for controlling positively the 
opening and closing of the suction, and the closing of the discharge, 
without destroying the flexibility of the machine by simultaneously 
fixing the point of upening of the discharge. For highest efficiency 
the discharge-valve must continue to give a fair opening up to the 
very end of the stroke, and must then close before the return stroke 
has progressed more than a small fraction, say, 1 per cent, of its 
total length. Since any poppet valve which might be used must 
have appreciable weight, in order to withstand the impact result- 
ing from such rapid action, it will be seen that there is required con- 
siderable force to overcome the inertia due to this weight, and to 





HicuH-Sreep Mortror-DrivEN AIR COMPRESSOR. 


than 1 to 4 by the use of this system. It should be noted, however, 
that if the maximum speed of a motor of any system be limited, 
the size of the frame will increase with the speed range. In prac- 
tice a speed range of 1 to 4 has been found to meet the require- 
ments very successfully without involving the use of an excessively 
large motor. Certain machines may be built more cheaply if a mo- 
tor having a speed range of approximately 1 to 2 is used. The 
modern tendency is toward the use of machinery requiring con- 
siderable power as compared with the size of the machine, and for 
this reason it may not be practical to mount a motor with a wide 
speed variation directly on the machine itself. In such cases the 
1 to 2 motor has also certain advantages. 

From the three-wire system above mentioned, 110 volts may 
easily be obtained for lighting purposes, and the constant-speed 
motors may be run from the 220-volt circuit, thus reducing the 
investment necessary to cover the distributing system. The stand- 
ard controller used in connection with this system is modeled along 
the lines of the street car controller, and is capable of withstanding 
extremely severe service. 

The Westinghouse three-wire system has been installed in a num- 
ber of industrial plants, and its success has been such that the man- 
ufacturing companies feel that their confidence in this system has 


not been misplaced. 
Fig. 1 shows the Westinghouse standard three-wire generator 


accomplish the necessary travel in the very short time available. 
The compressor illustrated was built by the Laidlaw-Dunn-Gor- 
don Company. It is fitted with the Cincinnati valve gear, which 
retains the elasticity and simplicity of a poppet discharge opening, 
the opening of the discharge being the only variable point in the 
cycle, and which at the same time controls mechanically the fixed 
points for the closing of the discharge, and for the opening and 
closing of the suction. The driving motor is a General Electric ma- 
chine, the capacity of which is such as to cause the compressor to 
deliver 850 cu. ft. of air at a pressure of 100 pounds per sq. in. 


> 





Electric Overhead Traveler System. 


An interesting feature of the inspection shed and repair shop 
recently completed for the New York Subway at Seventh Avenue 
and One Hundred and Forty-eighth Street is the overhead convey- 
ing system installed by the Northern ‘Engineering Works, of De- 
troit. This consists of an electric traveling hoist and an _ over- 
head track which connects the different buildings. The space covered 
is practically an entire block, the blacksmith and paint shops at 
the north end being separated from the main building by an elec- 
trically operated transfer table. 

The system was installed for the rapid conveyance of machinery 
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and tools to any part of the shops without interference with the work 
done on the floor. 

The track is a 15-in. I-beam bolted to the under side of the roof 
truss. It runs the entire length of the north and south bays of the 
inspection shops, crossing the middle bay at either end. Branch 
tracks, supported by steel trusses, extend over the transfer table 
and run the length of the blacksmith and paint shops. Curves, track 
switches and turntables enable the traveling hoist to reach the ele- 
vator in the storeroom, as well as other parts of the building, where 
there are special tools. The traveling electric hoist has a capacity 
of four tons. It has been of great service, during the fitting up of 
the shop, in installing the machine tools, rotary transformers, motors 
and other machinery. Since the shops have been in operation the 
hoist has been in constant use, mounting motors on the car trucks, 
replacing car wheels, taking armatures or any other parts of the 
cars to the machine tools for repair, etc. The motors on every 
subway car fitted up in this shop have been put in place by this 
machine. 

The accompanying illustration shows the hoist traversing a curve. 


Fa 





OVERHEAD ELECTRIC TRAVELER. 


The turntable is also shown. ‘The length of the track and the variety 
of uses for which the hoist is employed make this system of particular 
interest. No passageways have to be kept open and no floor space 
is used, consequently there are no delays in handling any of the 
machinery or in transferring materials from one building to another. 

J. Van Vleck and W. C. Phelps, of the Interborough Company, 
assisted by R. A. Byrns, of the New York office of the Northern 
Engineering Works, are responsible for the general design and the 
layout. The entire system was manufactured and installed by the 
Northern Engineering Works. 





Belting. 





Though belting is much less used in electrical plants than before 
the advent of the direct-connected unit and the motor drive, it is yet 





FLEXIBILITY OF BELTING, 


largely employed, and in the older plants holds its own. Though an 
article of manufacture as old as the steam engine—perhaps older— 
the leather belt of to-day is quite different from that of years ago, 
improvements in methods of tanning and final preparation having 
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very largely increased its power transmitting qualities. One of the 
important desiderata of a belt, particularly one for high speeds, is 
pliability. By the older processes of attaining this quality there 
was apt to be a sacrifice in some other qualities, the belt becoming 
flabby and stretching under wear. By a special method of tanning 
and subsequent preparation, the Shultz Belting Company claims to 
have produced the desired flexibility with not only no sacrifice of 
other qualities, but with decided improvement in these also. The 
accompanying illustration shows how the Schultz “Sable” belt of 
double thickness may be bent, a flexibility being indicated which, it is 
claimed, cannot be attained by an oak-tanned belt. 








Sarco Fittings for Steel Armored Cable. 





The Sarco Company, 906 Sixth Avenue, New York City, is bring- 
ing out a line of labor-saving devices in the way of fittings for 
steel-armored cable. Fig. 1 shows the Sarco outlet box for steel 
armored cable. This box has an ingenious method of holding the 
cables, and at the same time grounding them to the box with a 
spreading spring, the clamping device being controlled by a single 





FIG. I.—OUTLET BOX. 


screw and holds one or two cables. Loose slugs furnished with each 
box fill up the open hole when less than four holes are required. 
Fig. 2 illustrates the Sarco duplex flat bushing, which takes in 





FIG, 2.—DUPLEX FLAT BUSHING. 


one and two cables and requiring practically no extra room in tHe 
box. Fig. 3 shows the Sarco single bushing, which is used in switch- 
boxes, outlet boxes, panel boards, and, in fact, all places where steel- 
armored cable terminates. The rules of the underwriters in con- 
nection with steel-armored cable requires the ends of a cable to be 





FIG, 3.—SINGLE BUSHING. 


protected by bushings. Both the Sarco duplex flat bushing and the 


Sarco single bushing have the additional advantage of being hard 
baked enamel, such as used on enameled ware, and which is one of 
the best insulations known. 
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Industrial and Commercial News 





Commercial Intelligence. 





THE WEEK IN TRADE.—Good reports predominate in trade 
and industry. The country as a whole is experiencing more settled 
weather, which is reflected in a better retail distribution of mer- 
chandise. Jobbing trade in goods for fall delivery is broadening, and 
there is more inclination to prepare for the future. Manufacturers 
report less idle machinery, the iron and steel industry leading with an 
unprecedented output of pig iron, yet consumption is also above all 
records, for there is no accumulation at the furnaces. Textile mills 
are also well engaged, as a rule, and shipments of footwear from 
Boston make favorable comparisons with every year except 1900. 
A few labor controversies are threatened, but none are of sufficient 
magnitude to materially check progress even if expected settlements 
are not attained, for the number of hands involved is comparatively 
small. Reports are somewhat conflicting as to mercantile collec- 
tions, but improvement should follow the liberal distribution of funds 
in starting agricultural work, Treasury shipments of small change 
to the interior largely exceeding the amount in transit a year ago. 
Car blockades are few, owing to the favorable weather, although 
traffic is very heavy, as shown by railway earnings for the first week 
of April 10.9 per cent. larger than last year. Building and building 
material are active and export trade displays signs of improvement. 
Retail trade is good in some sections, but has been retarded by cold 
weather or heavy rains and the lateness of Easter at other points. 
The output of iron in March was about $1,970,000 tons, but in addi- 
tion the stocks decreased, so that the consumption was approximately 
2,000,000 tons. Structural iron and steel have been active, this be- 
ing partly due to the building demand, and the leading interest is 
said to be negotiating for some foreign structural material for im- 
port. The building material trade is active in all directions, lumber, 
builders’ hardware and paints being especially in demand. The 
number of business failures for the week ending April 13, as reported 
by Bradstreet’s, numbered 196, as against 170 the week previous, and 
198 the corresponding week last year. The copper market continues 
quiet and prices are unchanged, at 15%4 to 153¢c. for Lake; 15% to 
15%4c. for electrolytic, and 14% to 15c. for casting stock. 

ELECTRICAL DEVELOPMENT IN RIO.—The Rio Janeiro 
Railway, Light & Power Company, incorporated last month with a 
capital stock of $25,000,000 by American and Canadian capitalists, to 
install a modern electric railway and lighting system in the city of 
Rio Janeiro, is perfecting plans through its local representative in 
this city, Mr. W. P. Plummer, to carry out the great project. Mr. 
Plummer says that the company has just arranged the purchase 
of the two largest mule lines in the city and will proceed to equip 
them with electricity at once. In order to do this specifications are 
now being drawn for an hydraulic plant, power transmission system 
and the complete conversion of the tramway lines to electricity. 
The site of the power development is 45 miles from the city. This 
means high-tension distribution, with sub-stations, etc. A tem- 
porary plant of 1,000 hp has been arranged for, and will be equipped 
with General Electric generators and Pelton wheels. Mr. F. S. 
Huntress, who is known to the electrical interests of the United 
States, has been engaged as manager. Mr. Huntress was formerly 
general manager of the Worcester Consolidated Street Railway 
Company. He will sail for Rio about May 3. 


WESTINGHOUSE-GENERAL ELECTRIC RELATIONS.— 
Rumérs continue to circulate concerning a rupture in the relations 
of the General Electric and Westinghouse companies. One printed 
item reports that one close in touch with the affairs of both cor- 
porations has stated that a conflict has been smouldering for months, 
and that there will not be a resumption of harmonious relations 
in the near future. Another reports a Westinghouse man as saying: 
“There is some friction between the Westinghouse and General Elec- 
tric people, and how far the matter will go it is impossible to say. 
The General Electric Company started the trouble, and is evidently 
disappointed at the proportion of the new business it is getting. The 
Westinghouse Company in the past has had a number of trade con- 
tests with the General Electric, and it has always been able to take 
care of itself, and I guess will be able to do so this time.” So far 
as can be learned, there is no reason for the reports circulated beyond 
perhaps a momentarily acute stage in the rivalry always existing be- 
tween the selling departments of the two great companies, which is 
only tempered by the agreement to which the reports refer. 


REMOVAL OF ALLIS-CHALMERS OFFICES.—As already 


announced in these columns, the general offices of the Allis-Chal- 


mers Company will be removed from the New York Life Building, 
Chicago, and after May 1 will be located at Reliance Works, Mil- 
waukee, Wis. These works will be the headquarters of the vice- 
president and general manager, comptroller, assistant treasurer, of- 
fice counsel, accounting and credit departments, and also managers 
of power, pumping engine, mining and crushing machinery, flour 
mill and sawmill departments. The assistant treasurer’s office was 
removed to Milwaukee April 1. The Chicago district sales office, 
including that of an electrical department (The Bullock Electric 
Manufacturing Company) was removed from the New York Life 
Building, April 15, and is located in the First National Bank Build- 
ing, Chicago, II. 


PRICE OF INDUCTION MOTORS.—The Stanley Electric 
Manufacturing Company has issued a circular announcing a large 
reduction in the price of induction motors. The General Electric has 
also issued the following notice: “The General Electric Company is 
about to bring out a new type of induction motor which will embody 
numerous changes and improvements, and at the same time will be 
offered at a very considerable reduction from present prices. All 
outstanding quotations are hereby withdrawn and customers are re- 
quested, before placing orders, to secure the latest and correct prices 
from the nearest office of the company.” 


THE NATIONAL ASSOCIATION OF MANUFACTURERS 
gives a free service to its members, the extent and value of which 
can be appreciated by a glance through a pamiphlet it has just issued 
entitled “Just a Word, and View or Two,” giving views of its very 
extensive offices at 170 Broadway, New York. The large staff here 
accommodated compiles industrial and commercial information of 
probable value to members, prepares lists upon application of possi- 
ble customers, translates business correspondence for members and 
performs many other services of value when called upon by those 
on the roll of the association. 


NAVAL BIDS.—Bids will be received May 2 at the Bureau of 
Supplies and Accounts, Navy Department, Washington, for fur- 
nishing at the navy yards at Portsmouth, N. H.; Boston, Mass.; 
Newport, R. I.; New York, N. Y.; League Island, Pa.; Annapolis, 
Md.; Washington, D. C., and Norfolk, Va., a quantity of naval sup- 
plies, including panel boards, cable, electrical supplies, pipe fittings, 
valves, etc. Address H. T. B. Harris, Paymaster General, U. S. N. 
Bids will be received May to by Col. Charles S. Bromwell, office 
of Public Buildings and Grounds, for furnishing electric battery 
supplies, etc. 


CONSULAR COMMERCIAL INTELLIGENCE DEPART- 
MENT.—U. S. Consul Urbain J. Ledoux, Prague, Bohemia, would 
be pleased to receive from American manufacturers and dealers 
soliciting foreign trade, catalogues, commercial data, etc. Entries 
of material received will be made on record cards alphabetically in- 
dexed, and divided into two sections, namely, merchants, mer- 
chandise. The catalogues, circulars, etc., are filed in folders, nu- 
merically indexed. The object of establishing this department is 
to further the sales of American manufactures. 


WESTINGHOUSE BUSINESS.—A Pittsburg dispatch states 
that in answer to an assertion that the Westinghouse Electric Com- 
pany had been laying off some of its workmen, the statement is 
semi-officially made that for the month of March the business of the 
company amounted to $2,250,000, being the largest total for any 
month since the company was organized. The business of the West- 
inghouse Machine Company for March is said to have approximated 
$600,000. 


NIAGARA FALLS TRANSMISSION COMPANY.—It is stated 
that the Niagara Falls Transmission Company, the American repre- 
sentative of the Toronto Niagara Power Company, has purchased 
all of the electric lighting plants between Niagara Falls and Roches- 
ter. The sale includes the Albion Power Company and several other 
smaller plants. 


PUBLIC SERVICE CORPORATION.—The directors of the 
Public Service Corporation, at a meeting in Newark, N. J., author- 
ized an increase in the capital stock of $2,500,000 from $10,000,000 
to $12,500,000 to carry out proposed improvements. Officers were re- 
elected for the ensuing year. 


WESTINGHOUSE EQUIPMENT.—The Westinghouse Electric 
Company has, it is reported, received a large order for electrical 
equipment from the Interborough Rapid Transit Company and the 
United Electric Light & Power Company, of New York. 
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ORGANIZATION OF THE C. H. WHEELER CONDENSER 
& PUMP COMPANY.—The announcement is made that the Barr 
Pump Company, of Philadelphia, has been taken over by a new 
company to be known as the C. H. Wheeler Condenser & Pump Com- 
pany. C. H. Wheeler, the former president and general manager of 
the Wheeler Condenser & Engineering Company, is now solely identi- 
fied with the new company. The personal services of Mr. Wheeler, 
ample capital, modernly equipped works and an up-to-date engineger- 
ing staff, place the company in a position of unusual strength on con- 
densing apparatus and pumps of any size and description for all pur- 
poses where such machinery is required. These will include surface, 
jet and barometric condensers, electric, geared or steam-driven 
vacuum and circulating pumps, water-cooling towers, pumping en- 
gines and all auxiliaries for complete plants for both stationary and 
marine service, including the highest vacuum guarantees for turbine 
requirements. The company’s principal office is in Philadelphia at 
Lehigh Avenue and Eighteenth Street, with a New York branch at 
26 Cortlandt Street. Additional branches in Chicago and other large 
cities will soon be established. The officers of the company are as 
follows: President, John Pitcairn, who is also the president of the 
Pittsburg Plate Glass Company, Pittsburg, Pa.; vice-president, 
George Burnham, of the Baldwin Locomotive Works, of Philadel- 
phia; secretary and general manager, C. H. Wheeler; works man- 
ager, Otto W. Shaum, of Shaum & Uhlinger, Philadelphia; treasurer, 
W. H. Rometsch, of the Fletcher Works, Philadelphia. 


THE AMERICAN ENGINEERING COMPANY, of Indianapo- 
lis, Ind., with a capital of $300,000, has been organized and articles 
of incorporation have been filed. In a prospectus, just issued, the 
company states that it will contract to build electric and steam rail- 
roads, elevators, mills, bridges, mining plants, sewers, steam heat- 
ing, lighting plants, telephones, gas plants, etc. In the directorate 
of the new company are August M. Kuhn, Fletcher S. Hines, Amos 
K. Hollowell, C. N. Wilson, E. W. Barrows and E. V. Abbott, of 
Indianapolis; Walter R. Palm, of Cincinnati, and J. C. Ostrup and 
Arthur C. Neely, of New York. It is stated that C. N. Wilson, 
formerly general manager of the Columbus, Greensburg & Rich- 
mond Traction Company, is to be president of the company. John 
C. Ostrup will be chief engineer, John A. Shafer, superintendent of 
construction, and Arthur C. Neely, financial agent. 

CONTRACTS AWARDED.—Jacob Cloos, of Milwaukee, writes 
that contracts for work in connection with the construction of the 
light and power plant on the north side for the Wisconsin Light & 
Power Company have been awarded as follows: To the Babcock & 
Wilcox Company, Chicago, IIl., one 500-hp boiler, and to the Al- 
berger Condenser Company, of New York, N. Y., for the condenser 
system, two units of 1,600 sq. ft. each. 

BIDS WANTED FOR SWITCHBOARDS.—Sealed proposals, in 
duplicate, addressed to the Disbursing Officer, Signal Corps, U. S. 
Army, will be received at the office of the Chief Signal Officer, U. 
S. Army, Washington, D. C., until May 11, for furnishing the Signal 
Corps with ten-drop telephone switchboards. Address A. W. Greely, 
brigadier general, chief signal officer, U. S. Army. 

BIDS WANTED.—Bids will be received April 24 by C. B. J. 


Snyder, Superintendent School Buildings, New York City, for in- 
stalling electric equipment in the Commercial High School, Brooklyn. 





Financial Intelligence. 








THE WEEK IN WALL STREET.—The stock market showed 
decided strength, standard railroad stocks and leading industrials 
sharing in the movement. Bonds were somewhat neglected owing 
to the activity of stocks and the higher rates for money. United 
States Steel made another high-price record, with corresponding 
strength in the common. Amalgamated Copper was another con- 
spicuously strong stock on support, the nattire and origin of which 
was of a sufficiently familiar kind. The whole industrial list, how- 
ever, showed a strong disposition to respond to favorable reports 
about the activity in manufacturing circles and the increased busi- 
ness which most of the combinations expect during the current year. 
Considerable attention was again given to the traction group, and 
a story of an alliance between the Metropolitan and the Brooklyn 
Rapid Transit, although unconfirmed, had an effect upon the position 
of these securities. Of the electric securities, General Electric and 
Westinghouse show the heaviest declines, due presumably to the 
rumors affecting the relations between the two concerns. The former 
closed at 184%, being a net loss of 43%, and the latter at 177, a loss 
of 4% points. Westinghouse preferred made a net gain of 2%, 
closing at 1921%4. Allis-Chalmers common is %-point lower, the 
closing price being 1654, while preferred made a gain of ™%-point, 
closing at 61%4. In the traction list, Metropolitan Street Railway is 
the only one that closed at a price lower than that previously re- 
ported, the last quotation being 1225, which is a net loss of %-point. 
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Brooklyn Rapid Transit made a net gain of 2% points, closing at 
704%, and Interborough Rapid Transit is %4-point higher, the last 
quotation being 209%. Philadelphia Rapid Transit, which is now 
dealt in on the New York Exchange, closed at 130, which is a net 
gain of 7% points for the week. Western Union Telegraph 
closed at 94, a gain of 54-point; but American Telephone & Tele- 
graph is unchanged at 145. Electric Storage Battery is 1 point 
higher, the closing price being 86. Following are the closing quota- 
tions of April 18: 
NEW YORK 


Apr. 1l Apr. 18 Apr. 11 Apr. 18 


Allis-Chalmers Co.......... 16% 16 Electric Vehicle pfd........ 21 21 
Allis-Chalmers Co. pfd.... se, 604 General Electric............ 1844 183 
American Tel. & Cable.... 91 91 Hudson River Tel.......... ifs - 
American Tel. & Tel....... 144 14449 Interborough Rap. Tran... 207 906 
American Dist. Tel......... 32 32 Metropolitan St. Ry........ 122 <21% 
Brooklyn Rapid Transit. .. 6934 6844 a a eS eee 
Commercial Cable ......... Bs 2% CS So rae hee - 
Hlectric Boat. .....cce.cceees 38 34 Western Union Tel......... 933% 93% 
Electric Boat pfd........... 75 75 Westinghouse com.......... 177 175 
Electric Lead Reduction... .. s Westinghouse pfd.......... 19674 193 
Electric Vehicle............ 12 12 
BOSTON 

Apr. 11 Apr. 18 Apr. 11 Apr. 18 
American Tel. & Tel....... 144 144ho Western Tel. & Tel. pfd... *10149 *101 
Cumberland Telephone.... 11944 120 Mexican Telephone......... 1 1 
Edison Elec. Illum......... 256 *255% New England Telephone... 139% 139% 
General Electric............ 185 18% Mass, Bieo. BY. .6....c0008. TF 2036 
Western Tel. & Tel......... *20 1844 Mass, Elec. Ry. pfd........ 68% *68 

PHILADELPHIA 

Apr. 11 Apr. 18 Apr. ll Apr. 18 
American Railways......... 54 54 Phila. Traction., .......icee0e 100 DY 
Elec. Storage Battery...... 84 84 PIE, MaCOWECs «ccc cccccces 1% 116 
Elec. Storage Battery pfd... ‘ mi Phila. Rapid Trans......... 314% 3556 
Elec. Co. of America,..... 2 1244 

CHICAGO 
Apr. 11 Apr. 18 Apr. 11 Apr. 18 


Central Union Tel........... National Carbon pfd....... 1l4 116 


Chicago Edison............. i 167 Metropolitan Elev. com.... 22% 224% 
Chicago City Ry............ vu Union Traction............ oa 7 
CRIGNID TObs OF. coccscccoce = . Union Traction pfd........ 34 30 
National Carbon............ 53 66 

* Asked. 


LISTING NEW SECURITIES.—The following securities have 
been listed on the New York Stock Exchange: Havana Electric 
Railway Company, $6,957,000 consolidated mortgage 5 per cent. 50- 
year bonds of 1952; $5,000,000 6 per cent. non-cumulative preferred 
stock, and $7,500,000 common stock. Brooklyn Rapid Transit Com- 
pany, an additional $1,750,000 refunding mortgage convertible 4 per 
cent. bonds of 2002, making the total amount listed to date, $17,000,- 
ooo. American Telephone & Telegraph Company, an additional $10,- 
000,000 4 per cent. collateral trust bonds of 1929, and $7,000 addi- 
tional capital stock, making the total amount of collateral trust bonds 
listed to date, $38,000,000, and of capital stock, $131,551,400. Power 
is given to add to the list from time to time, but prior to October 1, 
1905, $15,000,000 additional collateral trust bonds on official notifi- 
cation that they have been issued, making the total amount author- 
ized to be listed, $53,000,000. 


PHILADELPHIA ELECTRIC COMPANY.—The annual report 
of the Philadelphia Electric Company for the year ended December 
31, shows a gain in surplus over last year of $300,000. The income 
account also shows a gain of about $95,000. The gross income and 
expenses, charges, etc., increased in about the same proportion. The 
report is as follows: 











. ; 1904. 1903. Increase. 
Gross income ....cesecescccveccvvces $3,873,911 $3,665,065 $208,846 
ar, ee NG. sys 5 a:u in aot we wee 3,167,128 3,953,443 113,685 
EE RS Ae og ag aha eee $706,783 $611,622 $95,161 
ee, MEE 5 Wa 6 6'55 6G weld ann tein wl 800,134 563,567 236,567 
PAIAMOD  oicccessctarenednnescenecs $1,506,917 $1,175,189 $331,728 
SS Pe OE rire ret 406,261 375,035 31,226 
Ce EN EOP re $1,100,656 $800,134 $300,522 


UNITED STATES STEEL.—The United States Steel Corpora- 
tion, it is stated, makes more Bessemer steel rails a year than all the 
rail mills of Great Britain. It made last year nearly 300 per cent. 
more Bessemer steel ingots than Great Britain and almost as much 
pig iron. In 1403, the latest date for which complete figures are avail- 
able, the steel rail production of the Steel Corporation was 872,873 
tons more than that of Great Britain. In the same year the United 
States Steel Corporation produced 1,647,710 tons, more iron ore from 
its own mines than were produced in all Great Britain. 


MONTREAL STREET RAILWAY.—The Montreal Street Rail- 
way directors will ask shareholders to issue $1,000,000 additional 
bonds to provide for extensions. Bonds will be issued to share- 
holders at the rate of one bond for every 14 shares of stock. 


TELEPHONE MORTGAGE.—There has been filed in the County 
Clerk’s office a mortgage given by the Independent Telephone Com- 
pany, of Buffalo, to the Knickerbocker Trust Company, of New 
York, in the sum of $500,000, 


DIVIDENDS.—The New England Telephone & Telegraph Com- 
pany has declared a regular quarterly dividend of $1.50 per share 
payable May 15. 
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The Telephone. 


LOS ANGELES, CAL.—The Home Telephone Company will extend its 
lines to Escondido, National City, Corondo, Chula Vista, Paradise Valley and 
other sections of the county. From Escondido the line will be extended north- 
ward to Santa Ana, where connection will be made with the long-distance 
service of Los Angeles. 

HOLLYWOOD, CAL.—The Home Telephone Company has installed a 
new switchboard in the plant here with a capacity of 400 lines, making it 
possible to operate 600. The plant was opened about a year ago with less 
than fifty subscribers and now has 230, with a day and night service. Ten 
trunk lines into the city were inadequate to accommodate the public, and 
it has been necessary to put in an additional ten. 

NORFOLK, CONN.—The newly erected building of the Southern New 
England Telephone Company, this city, was recently destroyed by fire. The 
loss was $4000. 

WEST PALM BEACH, FLA.—At a meeting of the City Council, Dr. 
J. T. Liddy and his associates have formally applied for a telephone fran- 
chise. The schedule of rates named in the ordinance is not to exceed $18 
per year for private houses and $24 per year for hotels and business houses, 
this rate to apply to each telephone installed. 

COLUMBUS, GA.—The annual meeting of the Columbus Automatic Tele- 
phone Company was held recently, and officers elected for the coming year as 
follows: President, T. E. Blanchard; secretary and treasurer, J. B. Huff; 
vice-president, J. T. Norman. 

NEPONSET, ILL.—The Osceola & Neponset Telephone Company, of this 
city, has dissolved. 

QUINCY, ILL.—The Central Union Telephone Company desires permission 
to construct a conduit system for its wires. It will make some other extensive 
improvements. 

PEARL CITY, ILL.—The Pearl City Mutual Telephone Company has elected 


the following officers: President, L. Hollister; vice-president, Wm. Patten;, 


secretary, W. W. Buckley; treasurer, G. W. Dow. 

BELLEVILLE, ILL.—Articles of incorporation of the Marissa Farmers’ 
& Merchants’ Telephone Company have been filed, capital $10,000. G. W. 
Nevin, C. C. Boyle and others are the incorporators. 

MAJENICA, IND.—The Majenica Telephone Company -has increased its 
capital stock to $10,000 for the purpose of extending the system and making 
improvements. 

*"MARKLEVILLE, IND.—The Markleville Co-operative Telephone Company 
has filed articles of incorporation with the Secretary of State. The capital stock 
is $10,000. Robert Collier, Robert Palmer and Albert Kroll are directors. 

DENVER, IND.—The Denver Co-operative Telephone Company has in- 
creased its capital stock from $3000 to $10,000 with a view of extending the 
system to take care of the rapidly increasing business. P. M. Smith is sec- 
retary. 

CHALMERS, IND.—The Chalmers Co-operative Telephone Company has 
filed articles of incorporation with the Secretary of State. The capital stock is 
$4000. J. F. Higgins, Wallace Nance, W. D. Brook and R. V. Anderson 
are directors. 

SHELBYVILLE, IND.—The stockholders of the Mutual Telephone Com- 
pany of this city will at once proceed to install an underground system. An 
electric light wire, falling across the wire of the company April 4, burned 
out 50 telephones. 

NOBLESVILLE, IND.—A number of local business men, together with 
several Indianapolis and Cincinnati men, have organized a telephone com- 
pany with a capital stock of $100,000 and will ask the Council for a fran- 
chise to enter the city. 

WABASH, IND.—An application has been made in the Wabash Circuit 
Court for a receiver for the North Manchester Telephone Company, of North 
Manchester. The company was capitalized at $10,000, and the plant, including 
the local exchange and the toll lines within a radius of twenty miles, is 
worth $20,000. 

WATERLOO, IA.—The United States Telephone Company will rebuild a 
local system here and at Cedar Falls at a cost of about $350,000. 

OAKVILLE, I1A.—The Oakville Telephone Company has been sold to Chas. 
Avery, of North Branch, Minn., who will make improveménts. 

MARION, IA.—Arrangements are practically completed for the consolida- 
tion of the Cedar Rapids and Marion Telephone Company, and the Linn 
County Telephone and Telegraph Company. The new company has employed 
Mr. H. A. Douglas, of Chicago, for general manager and E. C. Hampton as 
secretary. 

RICHLAND, KAN.—The Richland Telephone Company has been formed, 
with a capital of $5000. 

HESSTON, KAN.—The Hesston Rural Telephone Company has been 
formed with a capital of $5000. 

ACME, KAN.—The Acme Telephone Mutual Association has been incor- 
porated with a capital of $5000. 

BELLINGHAM, MINN.—The Bellingham Telephone Company has been 
granted a franchise for a local exchange. 

EAST GRAND RAPIDS, MINN.—The Banner Telephone Company of this 
city has been formed with a capital of $25,000. 


ST. PAUL, MINN.—The Swift County Telephone Company has filed’ ar- 
ticles of incorporation with a capital stock of $25,000. 

BENSON, MINN.—The Swift County Telephone Company has taken over 
the local exchange and will make improvements and extensions. 

MONTICELLO, MINN.—A rural telephone company has been organized 
at Big Lake, with the following directors: J. M. Haven, J. A. Gutzler, George 
Patterson, Charles F. Knapp and J. C. Jacobson. 

MARIETTA, MINN.—The Marietta Telephone Company has been formed, 
capital stock $10,000. Incorporators: C. J. Orton, A. C. Miller, H. Duncan, 
William Adams, George E. Orton and Ole O. Krantz. 

ST. JOSEPH, MO.—At a special meeting of the stockholders of the Inter- 
state Telephone Company the proposition to increase the capital from $200,000 
to $1,000,000 was carried. 

TRENTON, N. J.—The Trenton Independent Telephone & Telegraph Com. 
pany has been incorporated with a capital of $200,000. The incorporators 
are Charles N. King, Legrand Bouker and others. 

DANSVILLE, N. Y.—Fred A. Owen, president of the Dansville Gas and 
Electric Light Company, and some fifteen or twenty prominent citizens of 
this and nearby villages, propose to organize a home telephone company. 

BUFFALO, N. Y.—Comptroller Gilbert has received from the Frontier 
Telephone Company 3 per cent. of its gross earnings for the year just passed. 
The gross earnings of the company for the year 1904 were $186,841.79. 

BUFFALO, N. Y.—Judge John R. Hazel of the United States Court has 
appointed James W. Murphy receiver for the Orr Telephone Company of 
this city. The company is capitalized at $3,000,000 and incorporated under 
the laws of Arizona. Its head office is at No. 122 Pearl Street. 

WESTBURY, N. Y.—The Spring Lake & Red Creek Telephone Company 
has been incorporated with a capital of $1000. The directors are Newton 
Douglass, George G. Wood, Butler; Benjamin W. Mott, Westbury; Aaron I’. 
Jones, William G. Phippin, Charles R. Taber and Roy W. Foster, Red Creek. 

PETROLIA, N. Y.—The Alma Telephone Company, of Petrolia, has been 
incorporated to construct a line from Wellsville to Petrolia and from Petrolia 
and Pipenville, thence to Alma and to Allentown. The company is capital- 
ized at $2000 and the directors are E. J. Richardson, B. H. Watson, Pipen- 
ville; Clayton R. Gowdy, B. Vossler, Clarence Witter and Mark Graves, Wells- 
ville, and R. R. Gowdy, Allentown. 

LEXINGTON, N. C.—The Lexington Telephone Company has been granted 
the right to increase its capital stock. 

YOUNGSVILLE, N. C.—A charter has been granted to the Southside Tele- 
phone Company, of Youngsville; capital stock, $10,000. 

ALBEMARLE, N. C.—The Locust Telephone Company, of Albemarle, 
has been chartered with $10,000 capital. J. D. Love and others are interested. 

CRYSTAL, N. D.—A telephone company has been formed. C. K. Wing 
is interested. 

BEAVER DAM, OHIO.—The Beaver Dam Telephone Company has in- 
creased its capital from $15,000 to $25,000. 

YOUNGSTOWN, OHIO.—The Central Union Telephone Company is plan- 
ning to put its wires underground in Youngstown. 

SUMMITSVILLE, OHIO.—The Summitville Telephone Company has been 
formed by Robert W. Inglis, A. A. Inglis and others. The capital is $300. 

COLUMBUS, OHIO.—The Plum Run Valley Telephone Company has been 
incorporated with a capital stock of $800. The incorporators are Hamilton 
Birney, Isaac Miller, W. H. Birney, J. Q. Law and E. A. Philips. 

ASHTABULA, OHIO.—The Bell Telephone Company and the Andover 
and Cherry Valley independent companies have merged their interests to a 
degree in this county, through a traffic agreement by which the lines of the 
independent companies, which operate upward of 400 telephones have been 
connected for long-distance service with the Bell Company’s system. 

MORRISON, OKLA.—The Twin Valley Telephone Company, of Morrison, 
has been incorporated by Jas. P. Woosley, of Perry, and James T. Perryman, of 
Morrison; capital, $30,000. 

PHILADELPHIA, PA.—The Bell Telephone Company decreased its over- 
head lines by 1519 miles during 1904, notwithstanding the fact that it added 
8000 telephones to its plant in this city during that period. 

NASHVILLE, TENN.—A bill has been introduced in the legislature pro- 
viding for the incorporation of the Home Telephone Company. 

SPARTA, TENN.—The annual financial report of the Gainesboro Telephone 
Company, with headquarters at Sparta, has been issued and shows that there 
are now 2000 miles of lines and 25 exchanges. The gross revenue was over 
$47,000 and the dividends were over $10,000. The company operates in Ten- 
nessee and Kentucky. 

BERRYVILLE, VA.—The People’s Telephone Company, of Berryville, is 
chartered with $5000 capital. Charles H. Thurmand is president. 

RACINE, WIS.—The Citizens’ Telephone Company has closed a contract 
with the Deane Electric Company, of Elyria, Ohio, for a system with a 
capacity of 5000 telephones. A station to cost $15,000 will be erected. 

MONROE, WIS.—A number of prominent farmers in the townships of 
Monroe and Washington have organized the Monroe and Washington Tele- 
phone Company. Chas. J. Smith is secretary; Geo. W. Simmons is director. 

BURLINGTON, WIS.—The Burlington, Brighton & Wheatland Telephone 
Company has been incorporated with a capital stock of $5000. The incor- 
porators are George W. Waller, H. A. Runkel, I. G. Wheeler and Frank 


Grass. 
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Electric Light and Power. 


MONTGOMERY, ALA.—The Montgomery Light & Water Power Company 
contemplates improvements, including the installation of a new unit at Tallasee. 
Robt. J. Chambers is vice-president and general manager. 

HARRISBURG, ARK.—The Electric Supply Company, of Memphis, Tenn., 
has secured the contract for constructing the electric light plant at Harris- 
burg. 

SAN FRANCISCO, CAL.—The San Diego Consolidated Gas & Electric 
Company, which was recently incorporated with a capital of $1,500,000, 
has absorbed the San Diego Gas & Electric Light Company. Both the 
electric and gas plants will be considerably enlarged by the new owners, 


including Chicago, Los Angeles and San Diego capitalists. A 3-phase 
electric light installation is now in operation, the steam plant having a 
capacity of about 1,000 h.p. C. R. Collins, Consulting Engineer for the 


Seattle Lighting Company, was connected with the deal in an advisory capacity. 


GUNNISON, COL.—The citizens have voted to issue $100,000 bonds for 
water works and an electric light plant. 

JACKSON, GA.—The City Council is reported to be considering the 
question of issuing bonds for water works and an electric light plant. 

HAWKINSVILLE, GA.—This city recently contracted with the Hawkins- 
ville Cotton Mills for lighting the city for ten years with electricity, and now 
an injunction has been issued to prevent carrying out the contract. The city 
was in darkness at last reports. 

BOISE, IDA.—Articles of incorporation of the Shoshone Power Company, 
capitalized at $5,000,000, and organized by leading officials of the Mormon 
Church, have been filed with the Secretary of State. The company proposes 
to establish a plant for the distribution of electrical energy to various Idaho 
points and as far south as Salt Lake City, which is designated as the head- 
quarters of the corporation. Francis M. Lyman, an apostle of the Mormon 
Church, is named as president of the company, while his son, F. M. Lyman, 
Jr., is its manager and engineer. 

CHICAGO, ILL.—The Consumers’ Light, Heat & Power Company, of 
Chicago, capital $1,000,000, has been incorporated at Dover, Del. 

CONNERSVILLE, IND.—The Connersville Light, Heat & Power Com- 
pany will soon ask for bids for improvements to its plant, estimated to 
cost about $25,000. 

MISHAWAKA, IND.—The Indiana & Michigan Electric Company is being 
formed here to generate and distribute power throughout Indiana and Mich- 
igan for lighting and operating trolley lines and for manufacturing plants. 
The plant will be on St. Joseph River. 

RICHMOND, IND.—tThe excess of municipal lighting receipts over operat- 
ing expenses for the month of March was $1690.03. The number of patrons 
has increased 33 per cent. since last August. The plant receives $1789.63 
from street lighting per month at present. This business was formerly handled 
by the old company. 

MONTPELIER, IND.—This city has disposed of its municipal lighting 
plant to the Kerlin Brothers, of Toledo, Ohio, and they have assumed control. 
For the last two or more years the plant has been a losing investment, and 
municipal management of public utilities proved a failure in this case. The 
recent Legislature passed an enabling act whereby such cities could dispose of 
municipal plants and this city availed itself of the opportunity at once. 

MUSKOGEE, IND. TER.—H. Von Schon, Wayne County Bank Building, 
Detroit, Mich., has been selected by the Grand River Power Company to 
of Grand River. About 11,000 horse- 
reasonable transmission distance from 


report on the water development 
power is probably obtainable within a 
Muskogee. 

TISHOMINGO, IND. TER.—C. N. Wells, of Tishomingo, and other in- 
terested parties, have engaged H. Von Schon, Wayne County Bank Building, 
Detroit, Mich., to examine and report on the water power development of 
Blue River. If the engincer’s report is favorable a company will be or- 
ganized, headed by C. H. Wells, of Tishomingo. 

IOWA FALLS, IOWA.—The Iowa Falls Electric Light & Power Com- 
pany has sold its plant to the Peterson Heat, Light & Power Company, 
of Des Moines. It is stated that the new company contemplates im- 
provements including the addition of a heating system. 

COTTONWOOD FALLS, KAN.—The City Council has granted W. G. 
Smith, of Bolivar, Mo., a franchise for an electric light and power plant. 

HUTCHINSON, KAN.—The Committee on Lighting has submitted a report 
to City Council recommending the construction of a municipal electric light 
plant at a cost of $25,000. L. A. Beebe is chairman. 

CARLISLE, KY.—The City Council will soon offer for sale a 10-year lighting 
franchise agreeing to pay $90 per arc light per year for 25 or more lights 
to burn all night. 

CENTRAL CITY, KY.—A company is about to be organized to construct 
an electric light plant, at a cost of $10,000. R. B. Culbertson and B. F. 
Creel are interested. 

LAWRENCEBURG, KY.—Bids will probably be received within 30 days 
for the proposed electric light plant, which will cost $12,000. W. E. Dowling, 
of the Commercial Club, can give information. 

HOMER, LA.—It is proposed to construct water works and an electric 
light plant at Homer at a cost of $20,000. C. H. Levy, Shreveport, La., is 
the consulting engineer. 

NORWAY, ME.—On and after April 20 all charges for electric current 
furnished for either light or power by the Norway and Paris Street Railway 
will be made on a meter basis. 

BANGOR, ME.—A consolidation has been arranged of the Oldtown Elec- 
tric Light Company, the Bangor, Orono & Oldtown Railway Company, the 
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Hampden & Winterport Railway 
The 


Public Works Company and the Bangor, 
Company, under the name of the Bangor Railway & Electric Company. 
capital stock is $1,000,000. 


NANTUCKET, MASS.—Between $10,000 to $25,000 will be expended in 
improvements to the plant of the Nantucket Gas and Electric Company. No 
engineer appointed as yet. Mr. E. A. Chapel is Receiver’s Agent. 

ATTLEBORO, MASS.—The local selectmen and the representatives of 
the Attleboro Steam & Electric Company, which furnishes the street lights, 
have held a conference with the result of a reduction in the rates for in- 
candescent lamps. For 32-candle power the town has paid $21 a year. The 
new rate will be $18. For 64-candle power $36 is to be paid hereafter, instead 
of $40. Also the lights are to burn until 1 o’clock each morning, instead 
of 12.30. 

FORT BRADY, MICH.—Bids will be received by Lieut. C. S. Hoffman, 
Quartermaster, U. S. A., May 3, for furnishing and installing interior and 
exterior electric light fixtures and wiring and supplying current here for one 
year, beginning July 1, with privilege of renewal. 

GIBBON, MINN.—The Council is considering the construction of an elec- 
tric light plant. 

FAIRMONT, MINN.—tThe citizens have voted to issue $18,000 bonds, the 
proceeds to be used for improving the electric light plant and for water works. 


TORAH, MINN.—R. Zempel, of the Torah Telephone & Improvement Com- 
pany, writes that the only work contemplated by the company is the erection 
of a small telephone exchange. No water works or electric light plant are 
contemplated. 


MINNEAPOLIS, MINN.—The Minnesota Power & Trolley Company has 
accepted the ordinance granting the right to use the city streets for conduits 
and poles and to supply electric light and power to consumers. The com- 
pany agrees to begin actual work on construction and expend at least $200,000 
within one year. 

HATTIESBURG, MISS.—The City Council has granted H. L. McKee, 
of Meridian, and J. L. Kearney, of Hattiesburg, a franchise for an electric 
light plant. 

MERIDIAN, MISS.—Mayor J. H. Rives will receive bids May 1 for fur- 
nishing 200 arc lights of 1200 candle-power for a period of 5 years from May 
I, 1906; 200 or more alternating-current enclosed arc lamps, 66 amperes each; 
potential of not less than 72 volts between terminals of each arc lamp and an 
apparent wattage of 475 for each lamp; lamps in business section to burn all 
night, others to run on moonlight schedule. A franchise will be granted to 
the successful bidder. 

PONCA, NEB.—The citizens have voted to issue $6,000 in bonds for a 
lighting and heating plant. 

RENO, NEV.—The plant of the Reno Power, Light & Water Company was 
temporarily put out of commission by the snapping of the steel countershaft, 
five inches in diameter. During the progress of repairs electric power was 
furnished by the General Electric Company at Floristan. 

BRANCHVILLE, N. J.—The Branchville Electric Power, Water & Light- 
ing Company has been incorporated with a capital of $30,000, by Chas. H. 
Crisman, of Branchville, S. S. Wills, Andover, and E. T. Wills, of 
Standhope. 

CANTON, N. Y.—It is stated that the Electric Light Company will ex- 
pend $10,000 in improvements. 

SPRINGVILLE, N. Y.—Bids will be received by Ira W. Smith, 
clerk, April 22, for $12,000 electric light bonds. 


village 


ROCHESTER, N. Y.—The question of establishing a plant for generating 
electricity for use at the Mechanics Institute is under consideration by the 
directors. 

ALBANY, N. Y.—The Orange and Rockland Electric Company, of Monroe, 
capital $50,000, has been incorporated. Directors: Zael Paddleford and 
Luther Terwilliger, Monroe; G. M. Roe, Chester. 

NEW YORK, N. Y.—The Williamsburg Power Company has been incor- 
porated with a capital stock of $150,000. The incorporators are F. P. Forster, 
James Foster, New York, and W. H. Robinson, Brooklyn. 

FAYETTEVILLE, N. C.—The town of Fayetteville will vote, May 1, on 
a proposition to issue $30,000 5 per cent. electric light bonds for the enlarge- 
ment of the electric light plant. 

HIGH POINT, N. C.—The High Point Ice & Fuel Company is chartered 
to do a general electric lighting business, besides operating ice and fuel plants; 
capital $21,000. Westcott Roberson is interested. 

ENDERLIN, N. D.—C. C. 
light plant. 

WILLISTON, N. D. 
an electric light plant. 

RUGBY, N. D.—A. H. Jones has secured a franchise for an electric light 
plant and telephone system. 

LOCKLAND, OHIO.—The citizens have voted to issue $27,000 bonds for 
enlarging the electric light plant and extending water mains. 

BELLEFONTAINE, OHIO.—The citizens voted, April 10, to issue $50,000 
bonds for improving the electric light plant. Fred Spittle is city clerk. 

NORWALK, OHIO.—The Board of Public Service has granted to the 
Cleveland & Southwestern Traction Company a franchise to light Norwalk. 


Dalrymple has secured a franchise for an electric 


The citizens have voted to construct water works and 


MADISON, OHIO.—The Geneva Illuminating Company, of Geneva, has 
petitioned Council for a franchise to light the city from its plant at Geneva 
which is 6 miles distant. W. A. Scott is city clerk. 

SPRINGFIELD, OHIO.—The People’s Light, Heat & Power Company, of 
Springfield, a combination of all the public service companies, has been in- 
corporated, with a capital of $2,000,000. Incorporators: F. M. Hagan, 
Walter L. Weaver, John F. Zimmerman and others. 
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NORWALK, OHIO.—The Cleveland & Southwestern Traction Company has 
secured a ten-year contract for arc lights for city lighting and has agreed to 
make improvements at its lighting plant. It will probably be necessary to 
install a new alternating current generator. 

COLUMBIA, PA.—The Council has passed an ordinance granting a fran- 
chise to the Columbia Light & Power Company. 

PITTSBURG, PA.—Architects Palmer & Hornbostel have completed = 
for the temporary heat, light and power plant for the Carnegie Technica 
School. It is proposed to equip this building with machinery totaling about 


650 horse-power. 

FORT WASHINGTON, PA.—Harvey S. Souder and Saml. S. Alderfer, 
both of Souderton, and others, are about to’ petition the Hr aggro for ; 
charter for the Wissahickon Electric Company, to supply light, heat an 
power in Whitemarsh Township. a eee 

N PA.—Ald. Myron Kasson, of Scranton, recen 
gota aie ae Montrose Electric Light, Heat and Power Company’s or = 
$1,3000. The plant is mortgaged for in the neighborhood of $15,000, an e 
sale was made subject to these mortgages. 

SCRANTON, PA.—The West Scranton Light, Heat & Power Company has 
petitioned Council for a franchise to string wires and lay conduits oy pipes 
principally on the west side. This company has been incorporated with a cap- 
ital of $50,000 by Wm. T. Davis, Thos. P. Gordon and a 

CENTRAL FALLS, R. I.—This city, with a population of about 20,000, 
an area of about a square mile, and an assessed valuation of about pic gps 
is contemplating the erection of a municipal heat, light and power plant, anc 
wishes to receive estimates of the probable cost of such a plant. A copy 
of the plan of the city, drawn to scale and showing the location of lights, 
will be mailed on application to the Clerk of the Committee on the Municipal 
Plant, Wm. H. Goldsmith, Central Falls, R. I. 

BAMBERG, S. C.—The citizens have voted to grant to Ds. 3s Howell, Wash- 
ington, D. C., and associates a franchise for water works and an electric light 
plant. 

GREENVILLE, S. C.—The Saluda Power Company of Greenville has been 
chartered with a capital of $300,000. A. G. Furman is president, A. L. Scott, 
secretary, and E. F. Green, treasurer. 

COLLIERVILLE, TENN.—Kirkpatrick & Johnson, of Jackson, Miss., have 
been selected to prepare plans for an electric light plant for Collierville. 

DRESDEN, TENN.—The State Senate has passed a bill authorizing this 
city to issue $10,000 bonds for water works and an electric light plant. 

BOLIVAR, TENN.—It is proposed to petition the State legislature for 
permission to issue $20,000 bonds for water works and an electric light 
plant. 

KNOXVILLE, TENN.—Jas. B. Cahoon, consulting engineer, New York, 
N. Y., writes that only preliminary work has yet been done on the proposed 
plant of the Knoxville Power Company. The probable cost of work complete 
will be $2,790,000. 

SALT LAKE CITY, UTAH.—Wnm. A. Clark, of Salt Lake City, has made 
application to the State Engineer to appropriate 300 cu. ft. per second of water 
from Blacksmith’s Fork River for the development of power. It is expected that 
2000-horse-power will be generated, most of which will have to be trans- 
mitted for a distance of about 60 miles; the total cost of the plant and 
lines will be about $75,000. 

BALLARD, WASH.—The Ballard Electric Company has secured a new 
franchise and will make extensions. Fred G. Simpson is manager. 

RITZVILLE, WASH.—O. H. Greene and N. H. Greene, of Ritzville, 
have bought the plant of the Ritzville Electric Light & Power Company. Its 
capacity will be increased by the addition of a new generator. 

BURLINGTON, WIS.—The citizens have voted in favor of municipal 
lighting. 

SPRING VALLEY, WIS.—The Council has granted R. D. Harrison a 
franchise for an electric light plant. 

PLATTEVILLE, WIS.—Platteville Electric Light and Power Company has 
filed an amendment increasing its capital from $20,000 to $50,000. M. S. 
Sickle is president and J. H. Evans, secretary. 

MILWAUKEE, WIS.—Howland Russel, 106 Mason St., this city, is prepar- 
ing plans for a central power plant for the Milwaukee-Downer College. The 
probable cost of building and equipment will be $10,000. 

NELSON, B. C.—The West Kootenay Power Company, of Nelson, has 
under contemplation the development of 25,000 electrical horse power for 
supplying power to the smelters, mills and mines of the Kootenay and the 
Yale districts. 


MATAMORAS, MEX.—Plans have been prepared and approved by the mu- 
nicipal authorities for the installation of an electric light and power plant at 
Matamoras. The proposed plant will cost about $50,000. 


CITY OF MEXICO, MEX.—W. F. Booth, of Toledo, Ohio, is president of 
a company of Ohio men that has just been formed for the purpose of installing 
an electric power plant on Xochimilco Lake, near the City of Mexico. 


TAMPICO, MEX.—W. A. Marsden, an electrical engineer of St. Louis, 
Mo., has been making an investigation of the velocity of the current of the 
Panuco and Tamesi Rivers in the State of Tapulipas, near Tampico, on behalf 
of a syndicate of American capitalists who propose to construct a large elec- 
tric power plant on one of these streams, if the conditions are found to be 
favorable. 


JUAREZ, MEX.—The project of installing an independent electric lighting 
plant for the city of Juarez has been abandoned on account of the municipal 
authorities of the place having just entered into a contract with the Interna- 
tional Light and Power Company for lighting that city for a period of ten 
years. This company has its plant and headquarters in El Paso, Tex., 
situated on the opposite side of the Rio Grande from Juarez. 
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CHILPANCINGO, MEX.—The recent purchase of the waterfall of Amax- 
tlan, situated in Las Lajas Mountains, State of Guadalajara, by an American 
syndicate for $100,000 gold, is looked upon as of much significance by the 
industrial element of that region. It is stated that the new owners of this 
magnificent waterfall will immediately construct a large hydro-electric power 
plant at the falls and that transmission lines will be built to many places 
in that region where the electric power can be utilized. 

PORT ARTHUR, ONT.—Bids will be received until May 5 by Arthur J. 
Mitchell, secretary Port Arthur Electric Railway Company, for the purchase 
of the company’s electric plant. 





The Electric Railway. 


MOODUS, CONN.—Ransom & Hoadley have been retained as engineers for 
the new street railway to be put in by the Moodus & East Hampton Tram- 
way Company. Surveys are being made, and all parties having materials for 
sale will do well to communicate with the engineers. 

BRUNSWICK, GA.—E. F. Coney, chairman of the committee to secure 
an electric railway for Brunswick, announces that all of the capital has been 
subscribed and all that is lacking is a franchise. 


LEWISTON, IDAHO.—A mass meeting of citizens at Lewiston, April 6, 
subscribed $100,000 toward the building of an electric railway to connect 
Lewiston and Grangeville, Idaho, via Nez Perce and Camas prairie. The 
road has been under contemplation for several years, and will be 50 miles 
long. 

CHICAGO, ILL.—Articles of incorporation have been filed with the Secretary 
of State of the Chicago, Kankakee & Champaign Electric Railroad Company. 
The principal office is in Chicago and the capital stock is $100,000. The 
incorporators are E. D. Risser and R. A McCracken, of Paxton, Ill.; Upton 
Schaub, of Watseka, Ill., and C. V. Donovan, C. C. Patton and W. J Boot, 
of Chicago. 

INDIANAPOLIS, IND.—Paul H. White, superintendent of the Indianap- 
olis & Martinsville Rapid Transit Company, announces that his company 
will build the extension from Martinsville to Bloomington this summer. 


SOUTH BEND, IND.—George Townsend, of Indianapolis, has the contract 
for building the extension for the South Bend & Southern Michigan Railway 
from Niles to St. Joseph, Mich., a distance of 24 miles. J. McM. Smith, of 
South Bend, is general manager, and A. J. Hammond, of South Bend, engineer. 


INDIANAPOLIS, IND.—Franchises were recently granted to traction com- 
panies in Indiana as follows: The Indiana Union Traction Company, to 
enter the town of Milton; the Dayton & Muncie Traction Company to enter 
Muncie, and the Evansville & Princeton Traction Company to enter Mt. 
Vernon. 

EVANSVILLE, IND.—The Evansville & Mt. Vernon Electric Company 
has been organized with a capital of $300,000 to build an electric railway 
between Evansville and Mt. Vernon. The directors of the new company are 
Dr. Edwin Walker, Fred W. Reitz, F. P. Leonard, B. D. McGregor and 
W. M. Ford. 

NEW ORLEANS, LA.—Judge Pardee in the United States Circuit Court 
has just signed an order authorizing the receivers for the New Orleans Rail- 
ways Company to expend $92,000 for improving its system. 

FITCHBURG, MASS.—The stockholders and directors of the Fitchburg 
& Leominster, and the Leominster, Shirley & Ayer Street Railways have voted 
to consolidate the two companies. Only the railroad commissioners’ approval 
is now needed. 

MONROE, MICH.—Local people are securing right of way for a line from 
Monroe to Dundee, Mich., a distance of about 17 miles. The line would 
serve as a feeder to the Detroit, Monroe & Toledo Railway. 


LIMA, N. Y.—The Lima & Honeoye Falls Electric Railway has been sold 
to a New York syndicate, but the names are not disclosed. The consideration 
is said to be $80,000. 

SYRACUSE, N. Y.—The Syracuse & Suburban Railroad, which now 
operates a 15-mile electric railway between Syracuse and Edwards Falls, 
has decided to extend the lines to Cazenovia, on Cazenovia Lake, 8 miles 
distant. 

OSSINING, N. Y.—Control of the Westchester Traction Company has 
passed to Philadelphia. R. N. Law, of Philadelphia, will be president of the 
company; C, E. Lent, of Philadelphia, vice-president, and Samuel Haigh, of 
Philadelphia, general manager. 

NEW YORK, N. Y.—Justice Bischoff, in the Supreme Court, has granted 
the injunction applied for by the Interborough Rapid Transit Company, re- 
straining the city officers from removing from the subway advertising signs 
and slot and weighing machines. These signs were found objectionable by 
aesthetic New Yorkers, 

NEW YORK, N. Y.—Ground was broken on Thursday, April 13, for the 
second tunnel under the Hudson River, which is one of the projects of 
the New York & New Jersey Company. The tunnel will extend from the 
foot of Cortlandt Street, New York, under the river to the foot of York 
Street, Jersey City, passing under the yards of the Pennsylvania Railroad. 
Trolley cars only will be run through it. 

MIDDLETOWN, N. Y.—The Wallkill Transit Company, a reorganization 
of the Middletown-Goshen Electric Railroad Company, has been incorporated 
with a capital of $350,000. The directors of the new company are H. B. 
Royce and Marcus Benjamin, of Middletown;.W. W. Sponsler, W. A. Spons- 
ler, Jr., of Philadelphia; E. R. Sponsler, W. M. Ogelsby, Chas. H. Bergner 
and W. S. Bergner, of Harrisburg, Pa., and David Hackett, of Bloomsburg, 
Pa The reorganization takes in all the rights and franchises of the old Mid- 
dletown-Goshen Traction Company and the Middletown-Bloomingburgh Elec- 
tric Company, together with the Middletown-Goshen Electric Railway Com- 
pany, which was a reorganization of the two former companies. 
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GREENSBORO, N. C.—The Greensboro Railway & Light Company has 
taken out a charter, capital $750,000. F. R. Williamson, of Greensboro, is 
one of the stockholders. 


CHAPEL HILL, N. C.—A charter has been granted to the Chapel Hill 
Construction & Supply Company, the principal object specified being the build- 
ing of an electric railway from Chapel Hill to Durham. N. C. J. H. Pratt and 
C. B. Mangum are among the incorporators. The capital of the company is 
$20,000. 


MASSILLON, OHIO.—Local citizens, headed by Anthony Howell, have 
offered to buy the West Brookfield spur line of the Canton-Akron Railway 
Company. They propose to extend it to East Greenville and Dalton. 

MARION, OHIO.—T. A. Gruber, of Caledonia, is securing right of way 
for a line from Marion to Galion. It is stated that John G. Webb, president 
of the Columbus, Delaware & Marion Railway, is back of the project. 

HICKSVILLE, OHIO.—Surveys are being made for the extension of the 
Toledo & Indiana Railway from Bryan to Ft. Wayne. The line will be com- 
pleted to Bryan in a few weeks, and it is stated that the Indiana extension 
will be pushed energetically. 


TOLEDO, OHIO.—F. B. Perkins, electrical engineer for the Toledo & 
Chicago Traction Company, has placed contracts with the General Electric 
Company for the electrical equipment for the road. The single-phase, alter- 
nating-current system will be used. 

CLEVELAND, OHIO.—The Northern Traction Company has declared its 
quarterly dividend of three-fourths of 1 per cent. It has been reported that 
the stock would go on a 4 per cent. basis at this time, but the directors decided 
to hold the additional surplus in an improvement fund. 


PORT CLINTON, OHIO.—The Toledo, Port Clinton & Lakeside Railway 
Company has purchased fifty acres of land on the lake front near Port 
Clinton, on which it will build its power station and repair shops. The plans 
for the power station have been completed, and many of the contracts have 
been let. 


ZANESVILLE, OHIO.—The building of the Southeastern Ohio Railway, 
Light & Power Company is being held up by the refusal of the County 
Commissioners to grant a franchise over the Sixth Street bridge. The com- 
pany has offered to strengthen the bridge and the delay may cause the pro- 
moters to withdraw from the field. 

LORAIN, OHIO.—It is stated that the Cleveland & Southwestern Trac- 
tion Company will resort to condemnation proceedings to secure right of way 
into South Lorain. A large tract of land adjoining the city is owned by a 
land company which is backed by a rival traction company, so that the Cleve- 
land & Southwestern has been unable to secure the desired grant. 

BELLEFONTAINE, OHIO.—The famous sink hole on the line of the 
Urbana, Bellefontaine & Northern Traction Company, south of Bellefontaine, 
in which the company has dumped thousands of yards of gravel, stone, tim- 
ber and brush, has again become unruly. Time and again the track at that 
point has gone down all the way from five to ten feet, and the conditions 
have baffled every effort to secure a firm foundation for the road. 

PERRYSBURG, OHIO.—The Toledo, Bowling Green & Southern Traction 
Company has long had trouble with the village of Perrysburg, and a short 
time ago, when it reconstructed its entrance to Toledo, the route was 
changed so that the village of Perrysburg was cut off from the main line. 
Now the villagers are anxious for better transportation facilities and the 
company is considering building a spur line, so that the town may be reached 
again. 

TOLEDO, OHIO.—Last week Toledo merchants held a mass meeting and 
protested strongly against the action of the Council in preventing the Lake 
Shore Electric and Toledo, Port Clinton & Lakeside lines from crossing the 
Cherry Street bridge. The city engineer has presented estimates in which 
he figures that the bridge can be made sufficiently strong to hold the inter- 
urban cars for four or five years for $15,000. The original plans for repairs 
called for $31,000. The mayor vetoed the plan which provided for the expendi- 
ture of the last mentioned amount. The cars are still restrained from crossing 
the bridge and the business in and out of Toledo has declined considerably on 
this account. 


CLEVELAND, OHIO.—In connection with its plans for subway terminals in 
the down-town section of the city, the Cleveland Electric Railway is con- 
sidering the building of a four-track subway out Euclid Avenue to Willson 
Avenue. Two tracks would be used for express trains and three or four of 
the lines taking this general direction would come into the heart of the city 
over this route. At present the schedule of Euclid Avenue cars from the 
Public Square to Willson Avenue is about twenty minutes, and it is figured 
that this could be reduced to four minutes. The scheme would be of great 
advantage to the interurban lines which enter the city over this route. En- 
gineer Parsons, who has been retained by the company to report on the sub- 
way plan, is expected to report in the near future. 

LAWTON, OKLA.—The stockholders of the Lawton, Wichita: Mountain & 
Western Electric Railway Company have authorized an issue of $150,000 5 per 
cent. 50-year bonds, and will receive bids for all or part of the same May 1. 
The company has a so-year franchise in Lawton. 

SUNBURY, PA.—A trolley line will be built from Sunbury to Mifflintown. 
This line will come in competition with the Pennsylvania Railroad. 

PITTSBURG, PA.—The employes of the Pittsburg Street Railway Company 
have accepted the company’s terms and the new agreement has been signed 
by President Callery and General Manager Murphy. 

LANCASTER, PA.—P. McManus & Company, of Philadelphia, have been 
given the contract for building an eight-mile branch of the Lancaster & Oxford 
Railroad from Fairmount to Quarryville. At the latter point connection will 
be made with the Pennsylvania. The new branch line will give the resi- 


dents of the extreme southern portion of Lancaster and the western end of 
Chester County direct rail communication with this city. 
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PROVIDENCE, R. I.—Horace A. Kimball, Fred L. Sayles, William H. 
Pendergast, Fayette E. Bartlett, Fred C. Hinds, Waldo R. Bartlett, John 
McLaughlin, John P. Meade, Delmont Smith and James McLaughlin were in- 
corporated last week by the Legislature of Rhode Island under the name cf 
the Worcester & Providence Street Railway Company, with a capital stock not 
to exceed $1,000,000. Under this act it is contemplated building an electric 
railway for the transportation of passengers and freight, through the towns 
of North Providence, Smithfield, North Smithfield and Burrillville, thus con- 
necting Providence with Worcester, Mass. 

CHARLESTON, S. C.—The Carolina Land Improvement Company, 
Charleston, has, among many other rights, that of building and owning elec- 
tric railways. The capital is $250,000. 

MADISON, S. D.—An electric railway is projected from Madison to Brook- 
ings, a distance of about 30 miles. The committee to take up the preliminary 
work is made up as follows: W. H. Roddle, H. H. Reeves, Horace Fiskback, 
J. P. Olsen and M. G. Carlisle, of Brookings. 

SPEARFISH, S. D.—The Black Hills Traction Company, of Spearfish, has 
been incorporated with a capital stock of $400,000, to construct an electric 
railway from Deadwood and Lead to Belle Fourche, a distance of 35 miles 
and to supply elecericity for lighting and power purposes along the road. The 
incorporators are Richard B. Hughes, Henry Keets, James F. Summers, Mil- 
ton L. Brenn, Robert F. Crawford, all of Spearfish. 

KNOXVILLE, TENN.—The County Court has voted a franchise to the 
East Tennessee Electric Railway Company for an electric railway between 
Knoxville and Concord. 

EL PASO, TEX.—The franchise to G. A. Nicklas for a new electric street 
car system and lighting plant was granted. 

OGDEN, UTAH.—Mayor Glasmann’s veto of the City Council ordinances 
granting a franchise to B. Mahler, of Cleveland, Ohio, and one to Simon 
Bamberger, of Salt Lake City, for interurban electric railways, has been sus- 
tained by the City Council. The chief objection was the long term of the 
franchises, each being for 100 years. 

RUTLAND, VT.—An electric railway is projected between Poultney and 
Middletown Springs. The directors of the Grandville & Whitehall Railway 
Company are interested. 

SUFFOLK, VA.—The Seaboard Traction Company, of Suffolk, will start 
work simultaneously from three points. The company has elected L. R. 
Britt, president, and George H. Lewis, manager. 


of 





New Industrial Companies. 


THE MULTI-PHONOGRAPH OPERATING COMPANY has been formed 
in Jersey City; capital $100,000. Incorporators: Edwin J. Selley, Robert H. 
Miller and A. A. Kelley. 

THE CONSOLIDATED SWITCH AND SIGNAL COMPANY, of New 
York, has been formed; capital $25,000. Directors: E. G. Ockermann, of 
Brooklyn; G. M. Johnston and R. H. Kompfer, of New York. 

THE FORDE LIGHT & HEATING COMPANY, of Elyria, Ohio, has been 
incorporated with a capital stock of $50,000. The incorporators are L. B. 
Fauver, J. C. Hill, Jas. B. Seward, D. L. Warden and E, A. Berry. 

THE WESTERN ELECTRICAL CONSTRUCTION COMPANY, of Port- 
land, Me., has been incorporated with a capital stock of $500,000. The 
officers are: President, M. W. Baldwin; treasurer, J. J. Hernan, Portland. 

THE INDIA MICA COMPANY has been incorporated in Massachusetts 
to do general mining. The capital is $50,000, and the officers are: President, 
Warren K. Moorhead, Andover; treasurer, Alexander Adler, Lawrence, Mass. 


THE INTERNATIONAL RAILWAY APPLIANCE COMPANY, of Mas- 
sachusetts, has been incorporated with a capital stock of $50,000 to deal in 
machinery. The officers are: President, Rachel A. Hyde, Arlington; Frank 
N. Nunills, Arlington. 


THE EASTERN ELECTRICAL COMPANY, of Troy, has been formed to 
conduct a business of general electrical contracting. Capital, $100,000. Di- 
rectors: W. C. Colburn and Cornelius V. Collins, Troy, and E. Frank An- 
drews, Saratoga Springs. 


THE MUNICIPAL SUBWAY COMPANY, of New York City, has been 
incorporated with a capital stock of $100,000 to manufacture conduits for 
electrical conductors. The directors of the company are J. D. Beers, W. E. 
Burroughs and George Stewart, New York. 


THE REDING AUTOMATIC TIME SWITCH COMPANY has been in- 
corporated in Massachusetts to manufacture automatic time switches. The 
capital is $5000, and the officers of the company are: President, Jerome Red- 
ding, Malden; treasurer, Donald B. Kingsbury, Boston, Mass. 


THE MOTOR EXTENSION STREET SPRINKLER COMPANY, of Au- 
gusta, Me., has been formed. Capital, $500,000. President and treasurer, 
W. E. Johnson, Hartford, Conn. Directors as above and L. A. Burleigh and 
J. Berry, of Augusta, and L. M. Johnson, of Hartford, Conn. 


THE PARKER ENGINEERING COMPANY, of New York City, has been 
incorporated with a capital stock of $10,000 to manufacture and deal in ma- 
chinery for producing power of all kinds. The incorporators are Stephen 
Wood, Arthur K. Wood, Tarrytown; Jesse M. M. Parker, Flushing. 


THE CRESCENT MACHINE & TOOL COMPANY has incorporated in 
Indianapolis, Ind., with a capital stock of $250,000. The company proposes 
to make engines of all kinds and to build street and other railway cars. It 
will also manufacture automobiles and automobile engines and appliances. The 
principal office and factory will be in Indianapolis. The directors are J. C. 
Piper, George L. McKay, W. S. VanBuskirk, M. N. Whitney and Joseph Kreis. 
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Personal. 


MR. L. E. JEANNIN will start an electrical contracting and supply business 
at Orlando, Fla. 


PROF. HENRY S. CARHART has been invited to join the official party to 
attend the South African B. A. meeting this summer. 

MR. CHARLES DUCOS, formerly editor of the Railroad Gazette, has be- 
come associated with Mr. Ray D. Lillibridge in the business of technical pub- 
licity. 

MR. JOHN McKLINE, one of the pioneer electrical supply men of San 
Francisco, has retired from business and is enjoying his well-earned leisure 
at his home at San Rafael. 


MR. C. T. MALCOLMSON, lately with the Lanyon Zinc Company, has 
been appointed mechanical engineer in charge of the fuel tests being conducted 
by the United States Geological Survey. e 


MR. EUGENE C. BROWN, late examiner of alternating-current machinery 
and systems in the U. S. Patent Office, has associated himself with Messrs. 
Byrnes & Townsend, patent lawyers, with offices in Washington, D. C. 


PROF. E. H. ARCHIBALD, Syracuse, N. Y., has received a grant from 
the Elizabeth Thompson Science Fund to further investigations into the electrical 
conductivity of solutions of organic bodies in the liquified halogen hybrides. 


MR. MURRAY C. BEEBE is the author of an interesting paper in the 
April number of the Proceedings of the Engineers’ Society of Western Penn- 
sylvania, entitled ‘‘Notes on the Use of Rare Earths in Electric Illumination.” 


MR. R. E. SPENCER GEARE, M. E., formerly consulting engineer to Col- 
gate & Co., has severed his connection with that company, and has become as- 
sociated with Walter S. Timmis, consulting engineer, 150 Nassau St., New 
York City. 

MR. EDWARD F. CANNON has retired from the presidency and general 
management of the Northwest Electric Engineering Company and will devote 
his undivided attention to electrical hydraulic engineering in the northwest, 
with offices in Portland, Ore. 


MR. AND MRS. MARCONI.—Mr. and Mrs. John Bottomley gave a dinner 
in honor of Mr. and Mrs. Marconi at their home, 254 West 132d Street, 
New York, a few evenings ago. Covers were laid for 14. Several prominent 
persons were present to meet Mr. and Mrs. Marconi. 


MR. ROGER CONANT SMITH has opened an office at 44 Van Nostrand 
Ave., Jersey City, for practice as a consulting engineer in connection with 
electric lighting and heating installations for buildings, including residences. 
Mr. Smith has been connected with leading engineering firms the past six years. 


MR. FRED J. POSTEL, for several years associated with Mr. Charles G. 
Armstrong, consulting electrical engineer, has joined with Mr. Homer R. Linn, 
recently general foreman of the Cleveland car shops of the Lake Shore & 
Michigan Southern R. R., in establishing an office in the Fisher Building, 
Chicago, for practice as consulting electrical and mechanical engineers. 


MR. W. J. CLARK has been appointed by the U. S. Government an official 
delegate to the International Railway Congress to be held in Washington next 
month. Since his return from Europe, where he had charge of large interests 
of the General Electric Company, Mr. Clark has been rapidly resuming the ac- 
tivities which have made him one of the prominent figures in the American elec- 
trical industry. 

MR. JOSEPH B. HALL has become the Chicago manager for the Reeves 
Engine Company. Mr. Hall has practiced as a consulting engineer and has 
had a mechanical experience in turn as machinist, foreman, designing and 
constructing engineer and salesman with a number of machinery manufactur- 
ing concerns, among the more recent being the McGuire Mfg. Company, the 
Dodge Mfg. Company and the General Electric Company. 


MR. A. E. FLEMING, who for a number of years past has represented the 
Nernst Lamp Company in the capacity of district sales manager, with head- 
quarters at Chicago, IIll., has recently resigned his position with that company 
to become the manager of the Nernst lamp sales department for the Canadian 
Westinghouse Company, Limited, Hamilton, Ont. Mr. Fleming’s resignation 
took effect April 1, and he is now actively engaged in his new duties. 


MR. W. S. MURRAY has been appointed electrical engineer for the 
New York, New Haven & Hartford Railroad Company, with headquarters 
at New Haven. Mr. Murray is a graduate of Lehigh University and has 
had a wide experience in electric railroading and long-distance power trans- 
mission work. For a number of years he was connected with the Westing- 
house interests, but for several years past has been engaged in independent 
consulting engineering, with offices in the Exchange Bldg., Boston. His 
appointment to the position of electrical engineer for the New Haven Road 
will be of great advantage to it in dealing with the unification of the exten- 
sive trolley systems under its control, and more especially with regard to 
the electric equipment of its steam lines out of New York. 


MR. EDWARD B. ELLICOTT has been appointed principal assistant en- 
gineer of the Drainage Canal Board at Chicago. Mr. Ellicott has been for 
a number of years city electrician of Chicago. For a few months previous 
to the opening of the Louisiana Purchase Exposition he had charge of the 
construction of the electrical and mechanical plant of that undertaking. In 
his new position he will have charge of the electrical engineering in connection 
with the large water power plant which the sanitary district of Chicago is 
erecting at Lockport to utilize power obtained from the flow of the Chicago 
drainage canal. The plant when first installed will be about 16,000 horse-power. 
Mr. Ellicott has ably demonstrated his executive ability, both in connection 
with the electric lighting plants of Chicago and the work at the St. Louis Fair. 
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MR. F. E. DRAKE, recently president of the Lanyon Zinc Company, and 
formerly Director of Machinery and Electricity for the United States at the 
Paris Exposition of 1900, sailed this week on the Kaiser Wilhelm II tor 
Europe, where he will take over the management of the interests of the 
Chicago Pneumatic Tool Company, the business of which on the continent 
has assumed such proportions as to require the establishment of a principal 
office at Berlin, where Mr. Drake will reside. Following the Paris Exposi- 
tion work, Mr. Drake devoted nearly two years to the reorganization of the 
works of the Union Electricitats Gesellschaft, which is now controlled by the 
Allgemeine Electricitats Gesellschaft, so that he goes to a field in which he has 
a large acquaintance and a wide experience. During the past two years Mr. 
Drake has paid close attention to the possibilities of electric smelting and has 
directed some very important experiments in electric furnace methods. 


Trade Pabiications. 





P. & S. SOCKETS.—The latest circulars of Pass & Seymour, Solvay, N. Y., 
are in the interest of their porcelain sockets. One of these is a 250-volt key 
socket, and the other a keyless socket or receptacle for temporary purposes. 

THE CENTRAL ELECTRIC COMPANY has issued a new catalogue, No. 
23, devoted to its telephone lines. Telephone sets, parts and appliances and 
telephone construction material are represented in every style and for every 
class of service. 

THE WAGNER ELECTRIC MFG. COMPANY, St. Louis, Mo., in Bul- 
letin No. 70, describes and illustrates its single-phase motors for elevator, 
hoist and traveling crane service, which type of machines formed the subject 
of an illustrated article in our issue of April 1. 


PANELBOARD CABINETS.—Circular No. 43 of the H. O. S. Engineering 
Company, Newark, N. J., has for its subject panelboard cabinets, and shows 
a series of these constructions in various styles adapted for panelboards, 
ranging in height from 63% to 44% inches, and in width from 11% to 24% 
inches. 

COUCH TELEPHONES.—The S. H. Couch Company, Boston, Mass., has 
issued a 36-page catalogue devoted entirely to telephones for single-speaking 
circuit systems. The description of each system is accompanied by a circuit 
diagram. Among the illustrations are several of neat flush telephone sets for 
residences. 

HOISTING MACHINERY.—Catalogue E of the Rawson & Morrison Mfg. 
Company consists of 136 pages of illustrations and descriptions of hoisting 
machinery for every class of service. A number of electric derrick and single 
drum hoists are described, and an electric truck hauler, the latter being-specially 
designed for use on decks for hauling cargo from vessels. 

CIRCUIT BREAKERS.—The Switchboard Equipment Company, Lewis 
Bldg., Pittsburg, Pa., has issued a 28-page catalogue, octavo size, describing 
its various lines of direct-current overload release circuit breakers. The de- 
tails of these circuit breakers are given very fully in connection with line cuts. 
A large number of half-tone cuts show different styles of the apparatus. 

THE COMMERCIAL ELECTRICAL SUPPLY COMPANY, of St. Louis, 
Mo., has just issued a general loose-leaf catalogue and net price-list which 
forms one of the most complete publications of its kind ever published. It 
embraces in detail the full line of motors, generators, up-to-date lighting ap- 
pliances and also the high-class specialties handled by this company. 

“MOVING THE MOUNTAINS TO YOU.’’—In a pamphlet having this title 
the Emerson Electric Mfg. Company point out that those who do not go to 
the mountains for the summer breezes can make up to an extent for the depriva- 
tion by employing the fan motor at home to set up cooling breezes, and a 
long line of Emerson fans is offered to those who would profit by the 
suggestion. 

YANKEE DRILL GRINDER.—Catalogue No. 90 of the Wilmarth & Mor- 
mon Company, Grand Rapids, Mich., shows the latest form of the “New 
Yankee” drill grinder in a large number of types. Several of these employ the 
electric motor, which is peculiarly adapted to this application, as is clearly 
shown by comparison of the simple, well-balanced electric drill with the belt- 
driven types. 

KENCO DRY BATTERY FAN OUTFITS.—The Knapp Electric & Novelty 
Company, 511 West sist Street, New York, has issued two circulars, describ- 
ing ‘“‘Kenco” dry battery fan outfits. Though the fans are listed at a sur- 
prisingly low figure, the motors are designed and constructed along the best en- 
gineering lines, having laminated slotted armatures, automatic feed oil cups, 
radial gauze brushes, etc. 

POWER OF THE NEW YORK SUBWAY.—The Allis-Chalmers Com- 
pany, in a beautifully executed pamphlet, illustrates the five 12,000-hp. engine 
equipment which it supplied to the New York subway. Incidentally, views 
are given of stations and other interesting features of the subway, and also 
a general description of the system, which in short compass gives an excellent 
idea of its main features. 

THEATRE DIMMERS.—In a pamphlet with a handsomely illuminated 
front cover, the Cutler-Hammer Manufacturing Company illustrates and describes 
in complete detail its ‘Simplicity’? type of theatre dimmers. The opening 
paragraphs of the pamphlet give an interesting account of the evolution of 
the theatre dimmer. The progress of this art from its crude stage of ten 
or more years ago is strikingly illustrated in this publication, with its score 
or more of illustrations of the latest types of such apparatus. 

NERNST LAMP CENTRAL STATION BULLETIN.—The April number 
(No. 4) of the N. L. C. Central Station Bulletin, issued by the Nernst Lamp 
Company, has for its leading article ‘A Talk with the Manager of the Elec- 
tric Department of the Gas and Electric Lighting Company.’’ Other articles 
are “The Quality of Our Light;” ‘“‘Results on 25 Cycles;” ‘Improvements in 
Lamp Shades;” “Our Training School;’” ‘Inverted Lamps,” and ‘Four 
Glower Lamp Tests.” 











APRIL 22, 1905. 


THE ROBBINS & MYERS COMPANY, Springfield, Ohio., has issued a 
very handsome trade publication under the title, “ “The Standard’ Autograph 
and Picture Book,” which is intended to give an idea of what the company 
makes, furnishes and can do with its line of machines. On the first two 

‘ pages are reproductions of the awards of the St. Louis Exposition made to 
the company—the gold medal award and the bronze medal award. The rib- 
bons of these awards are excellently represented in their true colors—one 
in blue and the other in white, each bearing gold lettering. The pages of the 
pamphlet contain very fine half-tone views of the varied line of machines 
manufactured by the company, these pages being interleaved with fac-simile 
reproductions of testimonial letters, very artistically arranged on the sheet. 
The illustrations show fan motors of all styles, ceiling fans, power motors, 
and many applications of the same; motor-generator sets; views of motor 
parts, etc. These motors are shown applied to the driving of all sorts of 
machines, including printing press, linotype machines, routers, punches, paper 
trimmers, electrotype planers, air compressors and many others. The cata- 
logue is a work of art, and the Robbins & Myers Company may well feel 
proud over the result of its efforts to show its products attractively to those 
interested. 





News of the Trade. 


THE NEW YORK SAFETY STEAM POWER COMPANY has removed 
its office to the Engineering Building, 114 Liberty Street, New York. 

A. B. LAURENCE, manager of the Eastern office of the Shultz Belting 
Company, has removed his headquarters from 113 Liberty Street to 111 Cham- 
bers Street, New York. 

THE NILES-BEMENT-POND COMPANY, 136 Liberty Street, New York, 
will have its headquarters in the new Trinity Building, 111 Broadway, New 
York, on and after May 1. 

THE GEORGGE CUTTER COMPANY, manufacturer of out-door lighting 
specialties, is removing its factory from Chicago to South Bend, Ind., where 
it will have more room and better facilities. 

REMOVAL.—The C & C Electric Company will remove its general office to 
Garwood, N. J., May 1. This has been found necessary because of the in- 
crease of business. A branch office will be established at 149 Broadway, 
New York. 


MAGNETITE ARC LAMPS, at Jackson, Michigan. A large number of 
magnetite arc lamps, made by the General Electric Company, are now in use 
lighting the streets of Jackson, Mich., operated by the Jackson Light and 
Power Company. 

THE BLISS ELECTRICAL SCHOOL, of Washington, D. C., has at pres- 
ent students enrolled from over thirty different states. It is stated that 
graduates of this school are filling electrical positions in nearly every state 
of the Union and in many foreign countries. 

THE SHAW ENGINEERING & MANUFACTURING COMPANY, Fiat- 
iron Building, New York, has been retained as the consulting electrical en- 
gineer for the Asbury Park Company in connection with the installation of 
an isolated lighting plant that will probably comprise an equipment for 10,006 
incandescent and 200 arc lights. 

DODGE & DAY, engineers, Philadelphia, Pa., who have for the past three 
years designed the electrical equipment for operating the hoisting and con- 
veying machinery built by the Dodge Coal Storage Company, will also have 
charge of similar work in connection with the telpherage apparatus that will 
now be manufactured by the Dodge Coal Storage Company, as a result of 
its acquisition of the United Telpherage Company’s interests. 

LOEW OIL SEPARATORS AND HEATERS.—Among the sales of Loew 
steam specialties during March were the following: Garth & Co., Montreal, 
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Can., two grease and oil separators; Enid Creamery Co., Enid, Okla. Ter., 
grease and oil separator; Doane-Jones Lumber Co., Elmira, N. Y., combination 
closed heater; Empire Hygeia Ice Co., Brooklyn, N. Y., grease and oil separa- 
tor; Northern Roller Milling Co., Auckland, New Zealand, grease and oil 
separator; Welz & Zerweck, Brooklyn, N. Y., grease and oil separator. 


POSTEL & LINN is the name of a new firm of consulting engineers that 
has been formed in Chicago. Mr. Fred J. Postel, who is one member of the 
firm, has been for several years associated with Charles G. Armstrong, con- 
sulting electrical engineer and expert. The other member, Mr. Homer R. 
Linn, has been general foreman of the Cleveland car shops of the Lake Shore 
& Michigan Southern Railway. The firm thus combines both electrical and 
mechanical engineering experience. The offices will be at 1404 Fisher Bldg., 

THE FRED’K PEARCE COMPANY.—Fred’k Pearce, successor to Pearce 
& Jones, has incorporated his business, which from April 11, 1905, is con- 
tinued by the Fred’k Pearce Company, a corporation chartered under the 
laws of the State of New York. Fred’k Pearce is president, and his son, 
Charles F. Pearce, vice-president; George H. Tamlyn is secretary and treas- 
urer, and a son, Walter H. Pearce, is one of the directors, these gentlemen con- 
stituting the corporation, in which the president is the principal stockholder. 
The business was originally established in 1872, and in view of the success 
achieved the new company proposes to continue it along the same lines as in 
the past. 

REMOVAL OF AMERICAN STEEL FOUNDRIES.—tThe executive offices 
of the American Steel Foundries, until lately, were located at 74 Broadway. 
With the object of concentrating all of the departments, it was found necessary 
to lease the entire eleventh floor of the recently completed building known 
as No. 42 Broadway, and henceforward communications should be sent to this 
new address. The executive officers of the company are inaugurating, simul- 
taneously with the removal, a new system of accounting and distribution oi 
orders, which will improve the organization and simplify their work. This will 
assist in taking care of the many large orders being received, due to the 
increased demand for equipment by the roalroads and other large producers. 
The output of its eight plants for all kinds of steel castings is enormous, 
and places the company in a position to undertake new work and make prompt 
deliveries. With the acquisition of the Simplex Railway Appliance Company, 
it is even better equipped than ever to fill the requirements of railroad com- 
panies and car builders. 

TELEPHONE SWITCHBOARDS.—The Stromberg-Carlson Telephone Mfg. 
Company, Rochester, N. Y.; reports having closed contracts for switchboard for 
the following places: St. Mary’s, Ohio; Pageton, W. Va.; Alma, Neb.; Rayston, 
Ga.; Perry, Ga.; Elko, Ga.; Aurora, Ill.; Chicago, Ill.; Waterford, Ohio; 
Lawrence, Kan.; Greensburg, Ind.; Dunbar, Ohio; Watertown, Ohio; Blandens- 
burg, Chio; Louisville, Ky.; Davis, Ill.; Minonk, Ill.; Amboy, Ind.; Fairport, 
Kan.; Boise, Idaho; Marion, Mich.; Rippey, Ia.; Meadville, Mo.; Fenton, 
Ia.; Center, Ind. 

TECHNICAL ADVERTISERS ORGANIZE.—The advertising representa- 
tives of a large number of concerns engaged in the manufacture of machinery 
and allied industries have formed an organization to be known as the Technical 
Publicity Association. The first annual meeting, dinner and election of 
officers will be held in the rooms of the Hardware Club in the Postal Tele- 
graph Building, New York City, on the evening of April 27, when an address 
will be delivered by Mr. E. T. Harris, well known as a broker of trade and 
technical journals. 

CIRCULAR LOOM CONDUIT.—The National Board of Fire Under- 
writers, after careful consideration of the subject at an open meeting held 
by its special committee, has cancelled all the specifications of Rule 50-C of 
the Electrical Code referring to the construction of flexible tubing and has 
directed that ‘“‘Circular Loom” conduit of the type made by American Circular 
Loom Company, Chelsea, Mass., during the past twelve years, be put back 
upon the list of approved fittings and that this change be noted in the 
April supplement to the Electrical Code to be issued shortly. 








Weekly Record of Electrical Patents 








[Conducted by Rosenbaum & Stockbridge, Patent Attys., 140 Nassau St., N. Y.] 


786,795. TROLLEY WHEEL; Edwin W. Clark, Columbus, Ga. App. filed 
Pale 28, 1904. The flanges of the wheel are held in a normal position with 
respect to each other by springs which, however, will yield, allowing the 
flanges to separate when side pressure is exerted by the wire. 

786,809. AUTOMATIC SAFETY SWITCH FOR HOISTING MACHINES; 
Oscar S: Hertzog, Birdsboro, Pa. App. filed Apr. 25, 1904. When the 
hook at the end of the hoisting rope arrives dangerously near the drum, 
a circuit is closed, which circuit in turn operates a main circuit control 
to stop the motor. 

786,823. ELECTRICITY METER; Friedrich Lux, Heidelberg, Germany. App. 
filed Nov. 29, 1902. In an electrolyte electric motor, an anode consisting 
of liquid mercury with a cathode located in a plane above the surface of 
the anode, and a device for constantly stirring or agitating the electrolyte, 
to prevent the formation of crystals upon the anode. 

786,832. TROLLEY WIRE GUIDE; Stewart P. McMullen, Sioux City, Iowa. 
App. filed June 4, 1904. Details. 

786,843. ELECTRIC SIGNALLING SYSTEM; William F. Robinson and 
Columbus F. Broadhurst, Kansas City, Mo. App. filed Oct. 3, 1903. 
Details of a burglar alarm system involving circuit controls comprised 
in a door lock. 


786,887. TROLLEY DEVICE; Anton F. Flierboom, Elizabeth, N. J. App. 
filed Jan. 28, 1905. Details. 

786,894. RAILWAY SIGNAL; Orlando W. Hart, Fall River, Mass. App. 
led Aug. 14, 1901. A series of stations along the way are connected 


with a central station and provided with selective mechanism whereby any 





station can be called or actuated to signal the trains and each station hav- 
ing a return signal actuated when the signalling device is properly set. 


786,901. TELEPHONE EXCHANGE SYSTEM; John C. Hubinger, Keokuk, 
Iowa. App. filed April 18, 1904. 
786,907. ELECTRIC TIME RELAY SWITCH; William W. Lackie, William 


T. Calderwood and William H. D. MacEwen, Glasgow, Scotland. App. 
filed Apr. 26, 1904. A number of switches are provided with timing 
devices and are so arranged that various circuits may be successively cut in 
at certain intervals of time. The construction adapts the terminals to be ap- 
plied quickly and firmly to the end of the conduit. 


786,912. BURGLAR ALARM; Charles O. Miller, Esterville, Iowa. App. filed 
Apr. 9, 1903. Details. 
786,918. CONTINUOUS CURRENT ELECTRIC MOTOR; Henri Pecheur, 


Paris, France. App. filed Jan. 6, 1905. The shaft of the armature is ex- 
tended in each direction so as to carry a field winding, and the pole pieces 
may be of any number and are arranged parallel to the shaft in such a 
manner that alternate poles are of opposite polarity. 


786,925. MEANS FOR SIGNALLING AND TELEPHONING ON ELEC- 
TRIC-TROLLEY OR OTHER SYSTEMS; Charles R. Van Trump, Wil- 
mington, Del. App. filed Aug. 4, 1904. 


787,005. ELECTRIC RECORDING INSTRUMENT; David J. Steele and 
Charles Kratt, Glasgow, Scotland. App. filed May 7, 1904. The instru- 
ment comprises a tube having a main arm containing a liquid, a secondary 
arm adapted to receive the overflow therefrom, and an electro-magnet or 
solenoid surrounding the main tube and adapted to attract a float therein to 

displace the liquid. 
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787,012. SYSTEM OF ELECTRICAL DISTRIBUTION; William A. Tur- 
bayne, Lancaster, N. Y. App. filed June 24, 1904. A railway car lighting 
system comprising a main generator, an auxiliary generator running at 
the same speed, a motor having its field supplied from the suxiflary 
dynamo, and an exciter dynamo for the main generator having its field 
in the armature circuit of the motor. 

787,024. MEANS FOR CONTROLLING THE CHARGING OF STORAGE 
BATTERIES; Rufus N. Chamberlain, Depew, N. Y. App. filed Feb. 8, 1904, 
The charging circuit is opened by an electro-magnetic releasing device 
containing differential windings which cause tle magnetic effect to vary 
av jn accordance with variations in the charging rate of the charging 
circuit. 

787,027, MONOPHASE AND POLYPHASE ALTERNATING-CURRENT 

ACHINE; Michael von Dolivo-Dobrowolsky, Berlin, Germany. App. 


filed May 18, 1903. (See Current News and Notes.) 
787,039. APPARATUS FOR PREVENTING COLLISIONS ON RAIL- 
WAYS; Heinrich Gerstmann, Charlottenburg, Berlin, Germany. App. filed 


July 21, 1902. Details. 








787,032. RHEOSTAT; Fred. E. Goodall, Chicago, Ill. App. filed Oct. 6, 
786,823.—Electricity Meter. 
1904. The rheostat arm has two elastic fingers running between U-shaped 
fixed contacts, pressing in opposite directions thereon. 
787,033. TROLLEY STAND; Boniface A. Grasberger, Richmond, Va. App. 
filed Jan. 23, 1904. Details. 
TROLLEY STAND; Boniface A. Grasberger, Richmond, Va. App. 


787,034. 
filed Feb. 9, 1905. Details of the construction whereby the trolley pole 
is lowered when the wheel leaves the wire. 

787,038- TROLLEY STAND; Julius A. Grasberger, Richmond, Va. 

led Sept. 10, 1904. A modification of the preceding invention. 

787,036. TROLLEY STAND; Julius A. Grasberger, Richmond, Va. 

ed Jan. 20, 1905. Details. 

787,043. ELECTRIC ARC LAMP; Bruno Jackisch, Charlottenburg, Ger- 
many. App. filed Sept. 23, 1904. A construction for automatically cutting 
the shunt coil out of circuit when the main circuit is broken—that is 
to say, when the arc is ruptured. 

787,047. ELECTRIC RESISTANCE; Harry W. Leonard, Bronxville, N. Y. 
App. filed Feb. 8, 1904. The resistance medium is a stranded conductor 
re) 


material having a relatively low temperature co-efficient, which is 
wrapped around a suitable base or support and embodied in enamel. 


App. 


App. 





FID Lhd ah hhh dhdhhachahchicchatcdahabeahetadedes 

















Wierddaaaaiaaaaaaidadiiiiddddddadedtduddiddadddbdtutdabadla 
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787,057. WIRELESS TELEGRAPH TRANSMITTER; Harry Shoemaker, 
ersey City, App. filed July 29, 1904. A transmitter apparatus 
so disposed and arranged that it is easily portable and capable of being 
quickly set up and adjusted. 

787,089.. VARIABLE RESISTANCE OR CONDUCTOR FOR ELECTRIC 
CURRENTS; William H. Fabrney, Chicago, Ill. App. filed Jan. 10, 
1903. A mass of particles of conducting material are located in a tube 
capable of being compressed either by means of a push button or lever 
so as to alter the resistance of a circuit at will, a spring being supplied 
to distend the tube after compression. 

787,091. ELECTRIC CLOCK; Martin Fischer, Zurich, Switzerland. 

led Sept. 3, 1901. Details. 

787,107. TELEGRAPH OR TELEPHONE WIRE INSULATOR; Robert J. 
McDaniel, and Salathiel V. Graves, McFall, Mo. App. filed Dec. 10, 1903. 

APPARATUS FOR TELEPHONE-EXCHANGE SYSTEMS; John 

Roberts, Chicago, Ill. App. filed Jan. 18, 1904. 

787,120. TRUNK-LINE FOR TELEPHONE EXCHANGES; Charles E. 
Scribner, Chicago, and Frank R. McBerty, Downers Grove, Ill. App. 
filed April 23, 1897. 

787,147, LOCK FOR ELECTRIC SWITCHES; Charles L. Bushman, In- 
dianapolis, Ind. App. filed Feb. 20, 3908. A_ form of combination lock 
adapted to be applied to a switch controlling the ignition circuit of auto- 
mobiles. 

787,169. TROLLEY CATCHER AND RETRIEVER; Charles E. Gierding, 
Newark, J. App. filed July 7, 1904. A spring drum and pawl and 
ratchet arrangement. 

787,170. INSTRUMENT FOR RENDERING VISIBLE THE LUMINOUS 
EFFECTS PRODUCED BY RADIO-ACTIVE SUBSTANCES; Fred- 
erick H. Glew, London, England. App. filed Nov. 30, 1904. trans- 
parent fluorescent screen is placed between the point of observance and 
the radio-active substance so that the luminosity produced by the rays 


App. 


787,113. 
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striking the screen is observed through the screen instead of in front of it. 

787,184. DYNAMO; Edward B. Jacobson, Pittsfield, Mass. “yg © filed 
an. 27, 1904. The field organization has a sliding fit with the body or 
Shell of the machine so that it can be removed as a whole. 


787,192. MEANS FOR TRANSFORMING DIRECT CURRENT; Osias O. 
rob ag — N. Y. App. filed Dec. 9, 1903. (See Current News 
an otes. 


787,193. FREQUENCY-CHANGER; Osias O. Kruh, Schenectady, N. Y. App. 
led Dec. 12, 1903. (See Current News and Notes.) 
787,227. ELECTRIC-MOTOR SYSTEM; Charles P. Steinmetz, Schenec- 


tady, N. Y. App. filed Oct. 5, 1903. (See Current News and Notes.) 


MEANS FOR TRANSFORMING DIRECT CURRENT; Charles 


787,228. 
App. filed Dec. 17, 1903. (See Current 


P. Steinmetz, Albany, 
News and Notes.) 


787,256. DIRECT-CURRENT METER; James S. Anthony, New York, N. Y. 
pp. filed Aug. 15, 1902. (See Current News and Notes.) 


SPEED LIMITING DEVICE; Hermann F. T. Erben, Schenectady, 
_ Y. App. filed Aug. 30, 1901. Consists of a movable switch com- 
prising a weight free to be moved by centrifugal force when the booster 
to which it is attached is surrounding and operating to close the circuit 
of a circuit breaker in the booster circuit by an excessive movement 
either away from or towards the axis of rotation. 


787,292. DYNAMO ELECTRIC MACHINE; Tracy B. Hatch, Los Angeles, 
al. App. filed Mar. 7, 1904. The supplemental pole pieces are inter- 
posed between the main plate pieces and the surface of the armature 
and adjustably mounted, so that the physical arrangement of the: field 
magnet can be shifted. 


787,293. CONTROL OR BULKHEAD DOORS; Laurence A. Hawkins, 

chenectady, N. Y. App. filed Sept. 30, 1904. manually operated re- 
versing switch for the motor, means for holding the same normally in 
one operative position and a switch controllable locally or from a dis- 
tance for completing the motor circuit. 


SINGLE-PHASE _DYNAMO-ELECTRIC MACHINE; 
App. filed Aug. 30, 1904. 


787,284. 
N. 


Marius 


7873302. 
(See 


Charls Arthur Latour, Paris, France. 
Current News and Notes.) 


787,303. ALTERNATING-CURRENT SERIES MOTOR; Marius Charls Ar- 
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thur Latour, New York, N. Y. App. filed Aug. 30, 1904. (See Current 


News and Notes.) 


787,305. ALTERNATING-CURRENT MOTOR; Maurice Milch, Schenectady, 
N. Y. App. filed Oct. 12, 1903. (See Current News and Notes.) 


787,307. JOINTED ADJUSTABLE SUPPORT FOR  TELEPHONE-RE- 
CEIVERS; Edwin D. McLean, Marissa, Ill. App. filed Jan. 9, 1904. 
787,318. ELECTRIC SIGNAL DEVICE; Ludwig S. Walle, Brooklyn, N. 
¥. App. filed Dec. 29, 1903. An indicator having three positions, two of 
which are obtained be reversals of current, and the third by no current. 

787,319. PROTECTIVE DEVICE FOR ELECTRIC APPARATUS; Leonard 
Wilson, Pittsfield, Mass. App. filed May 12, 1904. (See Current News 
and Notes.) 


787,336. METHOD OF OPERATING ALTERNATING CURRENT MO- 

ORS; Waldo A. Layman, St. Louis, Mo. App. filed Sept. 3, 1903. A 
single-phase induction motor, the rotor of which is provided with both a 
commutator and collector rings. The machine starts as a repulsion motor, 
and is gradually converted into an induction motor as it gains speed. 


787,338. ROSETTE OR RECEPTACLE FOR CONDUITS FOR ELECTRIC 

TIRES; George A. Lutz, New York, N. Y. App. filed May 23, 1901. In 
the base of the receptacle is a rectangular grewve to receive a conduit or 
molding, over which the receptacle is placed. 


787,343. WIRE REPLACER FOR TROLLEYS; William Peck, Steubenville, 

Ohio. App. filed Dec. 13, 1904. Details. 

787,344. ELECTRICAL FIRE ALARM APPARATUS; James P. Robertson, 
Sydney, New South Wales, Australia. App. filed Aug. 13, 1902. A com- 
bined fire alarm and telephone system. 

787,345. PHASE-ROTATION INDICATOR; Rudolph F. Schuchardt, Chi- 
cago, Ill. App. filed May 13, 1904. (See Current News and Notes.) 





